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ig “passes two fine Horizontal ‘slits in’ screen’ 
w able of After traversing the diffusion 
Where thé fniage if viewed 
th’ a of a'Séties of horizontal 


bards. The it” eye- tioved; ‘the 
nu Of fringe’ and thé eyé:piece to’ bring the’ zero fringe 
on For the determination of the: cbefficient of 
any” concentration four quantities have ‘to’ ‘be 
‘diffusing ‘through ‘the’ the steady state, the 
fate “Of thange Of fefractive index ‘the distance ‘down ‘the! celt; the 
fate’ of Of the’ refractive’ index with Concentration and density, andl 
at’ ahy ‘point int the cell: The optical method devised’ gives 
the second of these quantities, and in” combination ‘with’ interferometer 
the third fourth ‘by’ Calculation. The first 
by the analysis, of the solution. 
The oF some cases a minim minimum, 
towards Nernst’s theoretical, value, for. zero concentration, 
bows ted. by, Arrhenius, care has been 


taken to eliminate the polity of an end eect duo io stg, 


dK... Hayashi....,(Tohoku, Uniy.,, Sci. 289-208, Jan 

924... Jn, English;)--The bulk. density of. lump oharcoal may, be 

by smoothing the surface of the material by means of a file and sand- 

paper, painting the surface with a fat, as lard, to 
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have ‘the adsorptive power of 
of various kinds for air at — 185°, — 79°, 0°, and room-temperature, the 
values found being usually greater with the wood charcoals than with bone 
black or sugar charcoal. The volumes of air adsorbed (at N.T.P.) by 
1 gram or I c.c, vt — at a pressure of 1 ig are expressed 


+ eh is a constant 
The ° rolu 
lc.c. of w charenats A of 


2383. Theory of the Adjustment of Levels. T. ¥F. Connolly. ‘ones. 
Sci. Instruments, 1. pp. 257-264 June, and pp. 289-296, July, 1924.)— 
The paper considers briefly he which the use and adjust- 
ment of modern levels depend. Levels are considered as belonging to 
two distinct types. The 7 aps is adjusted to and depends on a 
highly accurate “‘ centre,”’ independent of high centre 
further subdivided as to whether ar. nat. they, are; sel 
decided ,verdiet is given in fayour of modern, leyels bubble 
which, are,,self-adjusting. by means of a, reversible bubble, In. these 
instruments. true, level is: indicated as. the mean of. two ‘observations, 
This true level.is quite independent of errors of setting Pe or adjustment 
“3384, of. Liquids. and Temperature, ‘Saslawsky. 
(Zeits..phys, Chem, 109..1-2. pp, 111-135, 1924.) a number. 
liqnids,. the tion, between. the density and temperature over. a 
wide: Tange . if conditions. is expressed very, accurately b the ‘equatic or n 
+: where; 5,.and.5;, are the respective densities at, the 
temperature.of observation and the critical,temperature, f is an empirical 
coefficient; and: T the temperature of observation calculated from a certain 
empirical temperature, so.that T.=,T, With alcohols,-as: might 
be expected, the agreement of the.observed results with the above formula 
is not; so) satisfactory as: with other but. with, 
dioxide the agreement is. very close. 
value of 3p a8,gixen. by, Young is. 3-73, the above 


lible into” the form 8, = 8;(1 4 of, 


the Nghia’ at’ 8; = 
a piacatig the degtee of contraction; which remains almost ‘constant 
from the lowest temperatures ‘to’ ‘the Critical point. These ‘two ‘miore 
general ‘formula do not correspond ‘exactly with the observed results, 
sirice'}, depends, not solely on'T, ‘but‘also on ‘the pressure ; the agreement 
is enhanced if T is measured, not from Tp, but from Tp = T; + 0- foly 
"The ¥ésults then yielded by the formule agree'closely with Youn 
mental’ data. The formule maybe used for calculating’ the: ‘of 
from the Values of oe and Th, which ate ‘the more readily ‘determinable 


pp. ‘T41-1665, 1924. “Paper réad ‘before the 
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_ and a complete agreement was found. The conclusions support the Kas 


of extinction, of Jight.made by, bi 


differential equations of the first order: Indicates the advantages ‘and 
art Friction in: Glass and: Quarts, Filaments. 
and G,-E, Guye (Arch, des Sciences;) 
pp. 89-115, March-April, '1924.)--+Lippmana’s stroboscopic, method: gives 


ment iat! 800°: the variations of, 
are not, the.same. with decreasing..as, with:inereasing. temperature, The, 
second: modulus of elasticity undergoes, sensible variations as the tempera; 
ture passes: from «++ 20°C; to 320° Connection,. between, the thermic 
variations of log. dec. and allotropic changes, probably due to formation 
of tridymite crystals, orientated in all: directions in isotropic: material ; 
or, in:some’ instancés, to the formation. of. D. 
of. the: Surfaces: in. Contact... Mw Fichter. 
pp. 1881-1882, June:2, 1924.)—-The coefficient of friction:is. known to, vary 
with the state of:the surfaces in: contact; and, it:is widely supposed that if; 
the polishof the surfaces were continually improved @.condjtion of mover, 
mént without any friction at all would ultimately be reached., »Measure:, 
ments have been made by the author on various surfaces, such as iron on. 
iron;::brass on: brass;:copper on zinc, ,and/steel,.on,brass: isfound: that 
the:coefficiént of friction at first diminishes,as the,sunface:ismore perfectly 
polished, reached; a: minimum critical pelish,’’, and. then increases 
very rapidly. For the.case of brass.on brass, for, example,.the coefficient 
decreased to’about 0:12, butieventually, theiseparation,of, the two, bodies 
required a:normal: force of 1-5) ta, 2 With, two such: polished, 


surfaces in contact, and ‘with of heat and of pressure,,the, bodies. 


became practically welded together, \so’ that im order, to, separate, them, 
parts of the:surface:were torn away. suggested that,.a,theory,,of 
friction: might be:based.on. these results,:tihe force.of friction being supposed. 
due to. partial welding of the surface.followed: by a.tearing apartof the 
particles, while. of the surface im become welded, 


we 
Physik, 74.6. pp: :445-457,, June, i 
cussion: of the anisotropy. of fluid..crystals.;, 


field om, a.molecelar, theary, al, aggregation theory, dhe 


results thus obtained were compared wi | the practical results, of, i 


theory mentioned above, under, Tables are. gives. ip. full, illustpation. 
Theoretical and. practical experimental. values, for the, electrical condugtiyit 
were deduced and are given. Finally, he 

j trecht.,, 1923), for such, 
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Cati completely’ explainedson thie basis ofthe etal teary above 
9389. Viscosity of Gases at Low Temperatuves) Gunther. ‘(Zeits! 
phys. Chem. 110. pp. 626-636, 1924.)—The law of repulsion between mole- 
by Neétnst to explain 'the'degradation of gases léeads'to“the 

régult that at fdw temperatures the viseosity is proportional td T%/2, where 
Ts the ababhite temperature. ‘Using’ the oscillating disc methdd this ds 
Verified for hydrogen: 'For helium the tate'of fallof viscosity with T is also: 
adcélétated; Bit! not ‘in ‘accordance with’ this. law}dithough ‘ourves of the 
résults' to’slow that at ‘still lower temperattres it would be tthe for: 
Sutherland’s foriiula ‘fails completely ‘at20° abs. ‘According 
to Chapthdt is Heglected in its derivation, ant? the intros 
diction’ bririgs it into accord with the present measurements, 
Gt thei’ bécomes physitally meanisigless at the lowest: tethperatures. 


Below 20? abs it gives low’a rate of OF the 


<1 2890. age Stirface-Tension. Ss. Sugden. 
(Chem. Soc .. J. 126. pp. 1167-1177, May, 1924.)—-The Langmuir-Harkins 
the orientation of on'a liquid surface leads 40.the 
ictién of Tegularities)in the total surface energy of benzene:derivatives 
which not verified by experimBnt, °EvVven if ‘the surface molécules ‘of ja 
liquid do possess a definite otientation,'the totabsutface energy is not simply 
detérmined by ‘those | ‘Broups’ are: the 
Constitution? Sugden: '(Chem! Sob.) 128. May, 1924)) 
</Macléod"s Jaw’ fSee Abstract 190° (1924)) is widely: ‘This! és 
that, ‘at any piven’ temperature,’ where y is the surface 
‘dénsity ‘of the ‘liquid; dite the vapour density, and Cis a 
characteristic” ‘independent of the temperature: Then if M be 
thie’ weight; MOM which we tay 
call ‘the’ patachor!” this’ {M/(Diod)} tedtices to: the. molecular 
voluriié ‘when’ thé ternipérdtures are low; so:that-comparison of two P's 
Goiti parison ‘bf milecular volumes ‘at’a temperature ‘at which two. y's 
Have’ ‘the Samé This is better than the ordinaty:méthod of com> 
(equal~ vapour The’ expression: 
\'0-78V, enables the critical volume, V,, to be determined: within 
3 But P can also be regarded as a function of chemical constitution. 
are for Prom! these: ita that P can 
icted ‘By the ‘dimple: addition “ef atomie factors to factors cdrre- 
‘the ‘chertiféal constitutidn, of ¢bnvérsely'that the chemical 
Bé' déduced- from’ the Values of P!)°The most! probable 
nt if att tre 


fosdbpid of $ases “at low: préssurés” exhibit! two defects, viz. 
of th ‘feebldt’ pectral’ ‘aiid: cohtamination of 
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fromiothe electrodes.’ Im:the forms of. tubés designed: by 
the author’ the ‘former (defect: is- elimitiated:: by“securing: that 2adiation 
emitted) longitudinally’ in one diredtion | only from: the:capillary. employed, 
andthe latter defect eliminated: The 
life and reliability of tubes fitted. witht sucheléctrodes): provided 
electrodes ‘are employed: ‘and frott the 
glass-electrode interface is secured; ‘equal those of; tubes eniploying:internal 
électrddes. Means whereby these conditions:may be satisfied are detailed, 
and three forms of tube embodying the devices are described. [See 
2398, ‘Preliminary Measurement: of Primary Be; 
Maiiley. (Phys. Soc., Proc. 36. pp. 288-290; Disc., 293, June, 1924.)— _ 
A cylindrical glass ‘vessel is filled with the gas to be investigated’ and 
maintained at\a> known :temperature:for. aconsiderable:time, ‘go, that the 
glass gasiskin\6f sitakinium: thitkness;) The 
then highly ¢vavwatedand maintained until thie preasutte 
‘oh ‘the vessel becémes 'inappreciabley: glowvdischatge passed through 
the! vessel between “external electrodes, and) serves to doosen) 
the gasigrown ‘skin’ resultant free! gas is: measured and the depth: of 
skin valeulated:! shown! that; in atidition> to the: secondary skin 
movable‘ by’ , & glass(surface possesses anit farimore 
The ‘minimety thickness the air-skin-wpon 
glass was be‘ 20 molecules, a°value considerably higher: than that 
2394, Removal: of \Gas-grow Sprengel pl 
A form of Sprengel pump having two vacuum tubes dinterpased..between 
the the fall-tube’ is.desoribed:s Abe [pro- 
vided Avith extemnal-¢lectrodes, ‘which, during the.dperation;of Ahe pump, 
are: activated: by an:induction coil.; Thehredulting glow/discharges trans 
form the-skins on the inner surfaces; of: the:pump inte the 
mercuty, in fajling through the. dischatge; is 
‘and ‘absorbed: gases. [See also -Abstract: 146%: hos 
otk Avvangenient for Heating Eletivically tn acue to a High Lempera- 
arid Picou. (Contptes Rendis, 178; 1 161-1158, 
192.) the apparatus cohstrioted bythe authors the'tem- 
is‘réad if! thé“interior ‘of ‘the héating-tube and in the immediate 
hbéurhood of the stibstance examined. The essential! hataré-ofethe 
emént is ‘a tube of carbon or of a refractory metal, or 
resistance aiid plated’ in the ihterior of 
with copper condtictors formed of two‘concentric tubes, between which a 
cold water circulates: Im-each of these 
tube! longer than the exteriot; projects beyond it, and supports:the heatimg- 
‘tube, with'whith contact/is made! vertdine byimeans ofjan linsetted! ting 
shade of graphite or iron, Phe conductor and ‘the: tube makeoup a'single 
cylinder extending along the horizontal axis of the furnace, connected on 
tubes, arid onthe. othemfitted witha of 
glass, Which 'theinteriot: eda be'Ubsérvéd, The joints iare formed 
of Golaz mystic: ‘With the object of Obtaitting referente poititssthé mélting- ~ 
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‘of molybdenum: and: tungsten® have: sand. foupditp 
be ‘respectively: '2165° 4:25" and .2625° 26°.) These are. the apparent 
inelting-points in an‘atmosphere of atmospheric pressure. 
The temperature! of ithe ctater of the: obtained Lummier’s 
od) The idesctibed | heating. in vacuum. to 
'2400°; and it-temperature canbe evaluated to. an: approximation 
| 2896.) Research with High Vacua. W.R. Whitney... (Gen: Rey. 
27. pp. 430-439, July, 1924.)\—A popular account is given of various 
and. apparatus in'which a:vacuum: plays an important part. 
3397. ‘Relations between: the and.the. Mechanical, 
Thermal and Optical’ Constants of the Elements... BR. (Comptes 
‘Rendus, May 19,'1924.)--If N represents the number of 
atoms! of unit volume (atomic:concentration), it can be 
zine, jeopper, !aluminium, cadmium, gold. and.-tin’ this relationship,-holds 
very Closely, :the: agreement in ‘the: case/of lead being less satisfactory. 
Rurther, the;latent. heat of fusion is given by the expression, Qo = b@N, 
where b3:is)a. constant. ..Concordant, results. are given; for lead, thallium, 
phosphorus,:cadmium, gallium, silver, zinc and copper, but with platinum, 
pallatiinm and iron the agreement is poor. ..The, expression for the infra- 
red frequency of the atoms indicates proportionality between such frequency 
dnd being'the atomic weight, Values of the frequency are avail- 
able for lead, slivér, -zitic, 
stibstances ‘bythe index ¢; for one and the°same element; Nc > Na and 
hence so that the density of the:crystals is greater than: that 
of the<amorphous element. ;Since; also, the ‘hardness increases with 
for the crystalline:than ‘for the amotphous element. 
Whehn-an| amorphous substance undergdes conversion into the ‘crystalline 
form, all the atoms should assume greater magnitude, and the electrons 
shoyid.pass from more. remote orbits'to.others nearer to.the nucleus; ~The 
fadiation emitted by the electrons.during such passage heats, the substance, 
sasthat conversion| of an. amorphous: substance to the crystalline form 
ho Vapour Pressure and Specific Gravity, 
Deming. Gadust.;and Engin, Chem. PP. 614-616, June, 1924.) 
{Optical Socvof America; J. and Rev; Sci. Inst. 783-786, June, 1924.) 
»+Phe: Trowbridge recorder is. described-.in » Abstract dhe 


le Sineple \Ghemical.. Method pe the. Efficiency, 
Mechanical A. (Zeits::phys: Chem. 110.. 


‘method: of ensuring: the efficiency ‘of the stirring: ar 
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in a'smallsbomb calorimeter: described... Phessticrer 

owas» rotated: ‘at: different: speeds: in) a ;calorimeter/of circular section,the 
‘axis of: the paddle béing. symmetrically placed ‘with: respect to the.centre 
»of the the middle.of the bomb was fixed:a 


capsule containing 
 jarsmalh quantity: of :potassium permanganate,: or the: coloured::salt was 


‘@mbedded in Glauber’s salt. Samples<of-theswater! were withdrawn .at 

definite intervals from various points of the calorimeter, and the amount 

um, “the slectzic. gra 


equations to. 


or pendulu ms,of. maximum 
fy drive,eanals s,,and, possibl 


‘A omple? Numbers” J. (Elékt. 
‘DAS. 45. 7, 1924!" ‘Paper “tead before’ the ‘Russian 
Moscow, 192T)}—The conversion’ 68 complex frort the form 


products ‘or ‘qudtiénts’ 


bx “thinibers "are ‘‘problenis 
frequent occurrence in electrical theory. “The arithmetical processés’ ate 


“Of calculation. ‘author ‘describes first’ 
atihated which enable the quantities 
to Be simplified its tise for Conversion: ‘and division: being 


rather laborious, and a ‘suitable instrument would ten 


eXplattied. “THE proper thoite Of the Ye Of CHE scales atid disChsdion 


given’ The authdr tien goes" on’ how ‘the device 


can be i the form Oof'a slidé- is more 
convenient But léss accur: 
Quite whimiportant alteratidt to’ the Slider “of an ‘Orditiary ‘can 
_adapt'it for ‘tse Coritiection with’ 


treo: We; Mickikovitch: and 


te than the chafts?°° Finally" it is sliggested’ that 


Rendus;) 178. pp. 2167-21 69;:June astrolabe:is 


(Comptes, 
one! of: modifications consisting’ of .a:micrometer 


(46 x36: furnished. withoa»mobilécarriage «(20 20; mm) 


a horizontal spider’s web, the vertical displacement 


being governed by an electric motor of continuous current 0 


volts; a soréw:pressing:on a spring placednear the eye-piece:and allowing 
the micromietet “box be turned: of:the:telescope' axis’ so as! toogetrtite 
_ micrometer wire into the horizontal position—which is fundamental to 
(precise obsetvation, and ‘obtained in thesame Way as azimuth detérmina- 
tions 4n- mefidian instruments. mercory: bath is solidly attached. > 


the :instruments}and::all precautions »are:itaken against: tremors:>:;fhe 
authors.describé the method of observation'and:give those obtained:on two 


A Registering». for... Accurate. Measu 
48. PP. 1924.)—-A form.of 
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‘registering rin: which’ the: imtensity: tlie radiation 
transmitted a plate in ‘its: different: parts; by» any’ other 
is’ ‘determined “by means of‘ a: thermopile! is described» “The 

“deflections are recotded ‘om! photographic plates,’ paper ‘or 
film, ‘and line ‘distances of “about 


008 minh! ‘also’ (29) (8014) ai Jo 
1924.)—-The {hig is on, the fact 
that’ tHe ‘Practice is 


wires is through ‘a ‘rhedstat ai a wattmeter toa source 
current Supply. of and behind this heater ard’ Plated resistance 
thermometers, forming thé two arms on One side a bridg: 
two ‘tesistance | coils making up the other Sides.’ galvanomieter 
when there is 4 balance,’ which exists when theté'is exactly’ 2° 

| differehce bétween the gas af inlet and outlet! attainable By adj sting 
the’two resistance coils. Compensation for water-vapour present in’ the 
gas'to be,,measnred is accomplished. automatically. by the, nickel: and 
manganese, thermometers upsetting. the bridge balance when too much 
water-vapour is carried in, the, gas, defl the galvanometer needle, 
which,engages, with .a, connection .to.a motor-driven, regulator, which it 
the of the heater, to; take 


» ‘bene or ‘the, “Study, A; Projectiles, Flight. 
He W. H. Wadleigh and A. H.;Sellman,. of 
Technol, Papers, No, 255. pp,.189=202,, Washington, 19 
The film, is ‘mounted ..op. a, drum, which. is rotated, at. such; a speed, 
the..image of the projectile moves with the same, yelocity as the, 
Several lenses are;nsed, mounted, on.a line parallel, to the axis of the 
dram, and mncovered successively by the rotation of, another ‘‘focal 
plane’, drum carrying a series of staggered, slits. The,rotation of the 
drum is checked by. recording. also.a..series of fine. lines produced, by a 
stroboscopic tuning-fork, as has hitherto been described. For any 
émall*namber of lenses: fifty’ exposures! per'second per*lens'is attdined 
easily.” The»tamera has ‘been used’ for photographing the development 
of*blast from a: large gun; the penetration’ of.:armour’ plate! by’ ai:shell; 
the yaw. of a projectile, and the velocities. of rotation and ofa 
2407) The Circular, Dividing 1793... 
B. 'Prumpy.‘i(Zeits. Elektrochem. 30. pp. 293--296,) June;:1924:)—«A large 
copper: resistance: immersed in the bath: whose temperature: is:to-remain 
constant: forms the fourth arm. of.a Wheatstone net;:'' When the:nét: is 
balanced the light reflected from the mirror.of the. very sensitive galvano- 
theter tised falls on a photo-electric cell. The cell is connected to a 
thermionic valve and a telephone relay in such a way that when it is 
Plowslamp inthe bath 40 lit: ‘Hf the teniperiitite of 
the bath fises the net unbalanced, and thé light is deflected thatit. ho 
VOL. XXViII.—A,— 1924, 
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longerjaffécts' the cell... This:isia very:senbitive arrangement, the difference 
between maximuny and ‘minimum temperatures: over a periéd being only 
0006 not regarded asthe limit of:sensitiveness that:could be 
obtained: Phe temperature of the bath canbe varied’ by suitable. altera- 
Tonisation M anometer::) Hi Simeon. (Zeitsi:techn.' Physik, 66. 
‘Pp. use: of an ordinary! three-electrode valve for the 
determination of therelations between the gas«pressure and the ionisation 


is discusseththeoretically:and ¢xpetimental résults: described) The ionisa- 


tion'with-the grid positive and anode negative ik greater for a given positive 
‘voltage: than }withi the: grid negative anddnode positive. The: flow: of 
\positive:ions is directly! proportional to the»pressuré'in all cases, provided 
‘that ‘the flow is: tod:small:to ‘produce glowing: or thatno— 
‘saturation occurs owing:to the current being ‘too large or the gas-pressure 
too sinall. «: Themanometer: may be used ‘tocompare the rates of exhaustion 
ofa: vessé) with shown: that the specific emission of 
‘filament is:increased by the o¢clusion' of gas. 

Ey B, Wheeler; (BelkSystem TFechn., J. 
8. 238-258, April,\1924.)--The material effect of atmospheric conditions 
upon the operation of intricate electrical and mechanical apparatus, such as 
isifgund in telephone,systems; is discussed;,and the desirability of, obtaining 
accurate information as to the character of the atmospheric conditions 
wbtaining da: typical localities is\emphasised. {The specific advantages 
and limitations of, various: well-known typés ef thygrometers.are reviewed 
and ithe development, of a new recording: hygrometer is described in which 
ithe Leeds.and| Northrup automatic recorder is; emtployed-in conjunction 
with wet and dry bulbiresistance thermometets inian! auxiliary wind- 
tunnel; equipment anda. specially designed: double Wheatstone: bridge 
circuit.) Oneofthe Wheatstone bridges contains the dry bulb thermometer, 
the; other; containing: both the dry:iand: wet: bulb: thermometers.» The 
satisfactoryperformance of.a numberof. such instruments: is. illustrated 
in‘typical graphs... A.new-direct-reading humidity recorder isialso described 
working similar; general. principle; iand depending -forits operation 
upon the approximate linearity and common intersection of the ordinary 
humidity. curves connecting wet and dry. bulb. temperatures: for aigiven 


oDhe:Gonstants, of the Polar: Planimeter:; oA. Haerpfer..' (Zeits. 
Instrumen 


tenk, ppi:270-274, | June,».1924;)—The. paper. contains 
mathematicalinvestigation.of the two principal constants of theinstrument 
which: are; connected: with its. mechanical, adjustments: Although: the 
polar planimeter has received much previous yet for very accurate 
‘this-farther: study has. beennecéssaty.. The theoretical results are 

“9412. The Capillary Constant. 1,1. Tichanowsky. (Phys. Zeits: 25. 
15, » of? the: mathematics ‘of the 
(2448 of Surface: Tension, particularly by the Gapillary 
Balance: Surface Tension: of with Ry 
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404, June, 1924,)—-The paper opens with a/critical discussion of the various 
methods that have been used or proposed for use in surface-tension measure- 
ments... Results obtained by several observers by: different:methodsishow 
that the surface tension of water at 18°:C.iés about:7:4'mg.jmm: ‘The 
present paper contains details of confirmatory experiments made by the 
eapillary balance, or rupture: method,! this being. ‘the: method) cdiisidered 
-most) free from errors, -In this a small rectangular! framework of fine wire 
is immersed ‘until its upper side is just above the surface of:the liquid: of 
-which the surface tension is required froma 
‘delicate spring :balance.. It is then depressed -belowthe: surface of the 
liquid, and on being again. elevated the pull of the adherent film of,liquid 
observed; the surface tension is then calculable’ if:the ‘dimensions: of 
the frame:are known, The influence-of.the thickness-of'the:wire forming 
the upper side of the frame (test wire) and the correction necessary’ for the 
effect capillarity on the. vertical: sides: are ‘determined and allowed 
for, -Aceurate. measurements of the! length»and diameter the itest 
wiré/and of the other relevant dimensions. of: the: frame:are recorded; 
wires of copper, iron, constantan, aluminium and brass were used. The 
weighings were done on a Hartmanr ‘and Braun‘spring ‘balance..'’ Results 
are given for the surface tension of an oil; for alcohol (2-34 mgi/mmii at 
23° C.), and finally for water (7-443 ‘18°: ‘The last’ result 

Strength: of Single Crystals. ‘Research of 
London: (Phil. ‘Magi 48: pp. 229-249, 
.1924;)+By ‘heating drawn tungsten wires ‘toa’ high: temperature’. ‘large 
_‘erystals‘are developed with random orientation ‘of crystal axes; many ‘of 
which occupy: locally the complete volume of“the wite. When these 
wires’ are subjected to a suitable tensile'stress;'some‘of these large crystals 
‘will ‘be deformed by a process of «slip: ahd: one will eventually fracture. 
The orientation-of the crystal axis in’ this:crystal is'such that two sets of 
_'shipplanes are’ symmetrically inclined to: the direction of ‘stress}'and the 
-erystal fractures in the form of a wedge‘symmietrical to the stress.’ This 
‘affords ‘simple means of studying the’ deformation ‘of single erystals 
ander ‘conditions ‘involving a minimum: distortion of the crystal lattice. 
Results are*given of the strength of ‘such crystals‘in wires of) various 
_ diameters and at temperatures varying from 700° K. to the melting-point. 
The time required for fracture is approximately an exponential function 
the load ‘andthe témperature ; for deformation. thé‘load 

is aclinear function of ‘the’ temperature. Discontinuities 

int ‘the load-temperature curves’ at temperatures 
850°, 1600°, and! 2600° K: . Variations inother’ physical properties occur 
‘at. the same ‘temperatures, and ‘this leads*to ‘the view that these: changes 
Tepresent. transformation points of 'a new type. Some new measurements 
C, O. B. 


2415; Approximate Solution of* ‘Elastic. Problems. 

Timoschenko. (Phil. Mag. 47. pp. 109842104, ‘June; 

- dimensional stress systems generated by corresponding boundary forces 

othe stress components at any point can be derived froma single fanction 

‘which ‘satisfies: the: eqiiation = 0:° The! solution of:this equation 


= 
° 
eck 


pecifiec boundary conditions isnot author 
outlines an approximate method of obtaining! the Solutions by: of ‘the 
double integral expression for the Several: 
are worked out in os Raper to er the use of the method. 


Te M (Inst: of Metals, sand 


Corres: 1924.)-+Tensile: tests on: two qualities of aluminium at 
températures up tothe neighbourhood of “the! melting-point show: ‘a 
rapid diminution in-strength ‘with: increase: in ductility up to 326° At 
this) point marked: increase. in: ductility: ‘takes: place, attributed: to: a 
sudden. increase} in. ‘the rate ‘of ‘crystallization.’ ‘With: further: rise» of 
temperature, the lossof strength continues at‘a less:rapid tate. 
parison. of the results for the cold-worked iand: fully’ armealed: material 
indicates that.up 'to,200°.C,: the added strength conferred: by cold-work 
is. well.maintained, but at higher of softening is 
such. that; the: only. reliable indication of; strength is that obtained from 
teston-the fully annealed metal: The resultsishow the importance of 
quantitative, observations: of the time,and temperature: conditions of 
annealing, of. a.cold-worked metal préliminary: to:tensile testing at 
high, temperatures. The tests:.on the: less metal show that the 
efiect of the impurities present is to make: the metal stronger. but less 

ductile, at all temperatures, while the: marked: increase in ductility occurs 
at,a temperature fully..75° higher. The.maximum stress results obtained 
indicate that, the time.factor in tensile testing at.all temperatures above 


of Impact of «Pain of Bare of Steet and of 
Tschudi. (Phys. Rev. 23:-pp. 756-759, June; 1924)--The 
bars ‘to be, tested. were hung. by. bifilar suspensions, and‘ the: duration of 
impact (less than: 0-0007.sec.). was measured for various impact velocities 
from. records:of the. current through the surface of,.contact;! made with a 
special heavy tungsten: wire oscillograph:.with: an..undamped. frequency 
of, 16,000 per sec. The electrical resistance of the: contact was shown to 
be independent. of the, velocity... The results for steel bars. are from 10 to 
20 % higher than those obtained previously with a condenser method of 
time measurement... The duration was;the same for a bar 9 cm.-long as 
for, one|of the same mass 62 cm. long..' This seems to contradict) the 
eompressional_wave theory. . For two capper bars.the duration came out 
4times that for steel bars of the: same dimensions and velocity of impact, 
io: 2418. Optical of W,, Birnbaum. 
{Zeits., techn...Physik, pp. 1437149, 1924. )—-A description of, the 
is given: which has. been installed. by, the \A,E.G, Turbine 


Rotel and polarised; light, The principle; by. Coker. and 
Asch, on which stress measurement is based, is explained in detail and 
the results of experiments: on models representing the. roots, of turbine 
It. is sown: local stress. is, pro- 
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‘sharp*corners ih a section, 
mentaly with a)‘''T.”’ section model are those ‘derived 
2419 Analytical Discrimination of Elastic Stressesin an Isotropic Body. 
R.F.Gwyther. (Phil. Mag. 44. pp. 274-283, July, 1922; 46. pp. 481-487, 
Septij°9928, pp..679-689, April, 1924)++The author: 
that GiB. Airy obtained from mechanical ednsideratiohs (BIAT Reports, 
Cambridge; ‘solution: in: Cartesian ‘cootdinatés of’ shot Mmechatiical 
stressequations,: But he ignored all elastic requirements, ‘and the objective 
of the author’ ‘extend and supplerientAiry’s results; ' The iméthod 
he employs is‘ purely ‘analytical; depending» upon geheral solations of the 
mechanical stress'equations and upon’ the developmiént'ofa scheme for ‘the 
selection of those: stress’ systems which satisfy: thé stress-strain: relations, 
briefly:‘calléd Hooke’s law, from the! general mechanical stress’ systems. 
The elements mechanical stress are shown to depend upon an 
primary’ stress system} ‘and in order ‘to forma connection with’ the'stress 
strain/relations ‘the author” introducés ‘but allied)’ stress 
system which is‘ such ‘that the vector ‘systeny naturally deduced froni it 
possesses inherent’ qualities distinctive of the displacement corresponding 
to an bystem. ‘The main ‘body ofithefirst paper corisists ‘in 
the discussion df ‘the requirements’ necessary to ensuré: ‘that ithe’ stress 
systém'should be an elastic one. According to this method the elements 
Of: ‘stress ‘are given prominence the! displacemient;‘however necessary, 
appedrs:as incidental, and there are no displacement To-begin 
withthe: author deals with a body under ‘tractions ‘only; and ‘extends’ the 
results later The mathematical developments by first treating 
matters as lemmas. G. Were 


2420, of ternal Tsing Anderson 
and &.G.Fahiman. (Bureau of Standards, Technol. ‘Papers 'No//257. 
1924:)——A new method  for/measuting longitadinal iriternal 
‘stress‘in brass tubes, called the strip: method, consists of slitting 'a narrow 
strip longitudinally—e.g. 2-76 in. long! by’ 01 iin, widevin actube length ot 
8°25 in.— and then’ releasing ‘one; end of such strip by ‘cutting: Stress is 
indicatdéd “by the ‘springing out of the freed end; and can bei daléulated 
formula‘based upon the modulus 6f elasticity’ of the’matérial! and! the 
distari¢e‘in movement ‘of ‘the freed tend: method “showed that ‘in 
cold drawn ‘brass tubes the major stress longitidinal, that’ in the outer 
portion of the wall being tensile and that im'the*inner portion 
‘pressive; the summation ‘of the balanced! stressés" being zero?" of 
ciroumféren tial stress ‘in tubes is indicated’ by the’ failure of diametri 

‘cut fihgs'to spring ‘in or out on being ‘slit’ in’ two/- Experiments’ sho 
that ‘thé usual cutting methods which have been applied to bars anid*tods 
for the estimation of stress are not applicable to tubes, especially where the 
the stréss is ‘longitudinal. It-has beer thougtit that \becdtist*cold 
‘drawn ctack on’ applicatién of ‘an’ accelérating ‘cracking 
‘aperit it is free‘ from’ internal stress ; the strip method Wesdribed is ‘applic- 


‘able for the quantitative cétimation of stresses to’ those Hiedessary 
cracking: ‘undér the ‘application ‘6f mercurbus' nitrate?’ 


Propagation’ of Explosive Wives Vautier.” (Comptes 
‘Rend; 179. pp.’ ow 28, 1924. nts “ard 
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madic:in ower arid ‘edveril 


kilometges Jong formrof:the: pressure’ wave is measiired 


artangement; The w ave passes of 
gnoying photographic. film. Hence, all inertia: effects are. 
The results,.are given, for, wayes initiated; by the combustion of.a charge 
powder, a. detonation of, fulminateand. the.release of compressed 


which later. gives rise to a discontinuity. Jf the wave:is translated 
ta.one:of rarefaction by, reflection at. the opencend:of the tube, the form 
substantially...unchanged .. during. propagation, . detonation 
shows, similar.results, except, that,the; discontinuity: is initially. presenti 


The sudden; release,-of. compressed: air shows/ia.wave with. successively 
diminishing 


condensations and rarefactions, ne discontinuity being fornfed. 
It,is pointed any ‘wave, Vanishes after reflexion 


the Cooficient of Permeability-of Chay from thesGawrse 
of, the, Pressure .Phenome erzaghi.: (Akad; 
fies 132,;.2a.. No» 3-4,. 125-138, . 1928, goefficient 
of pertngability of a clay, depends on the contained. water, and this. depends 
ithe ptessure to, which the clay is subjected, In. a former.apparatus, the 
placed: between two.sand filter, layers, and, maintained; at constant 
Pressure, water..passed through the player..of .clay;.from, the lower 
to the upper side, ra The flow was produced by the difference of level. between 
surface of the overflow and the surface of the water in a vertical tube 
im-diqmeter, cand\,the coefficient of permeability was calculated 
‘velovity with,which the water fell inthe: vertical tube.) : It. was 
ithat im clay: with. a: porosity mumber <i 2-00 coefficierit of 
permeability. 0-006 cm, .per year,thete wasino: appreciable variation 
from. the Jaw:of.Darcy, an: investigation. tocdetermine: the’ coefficient 
of: permeability: of loam:.and. of clay. imothe ‘viscous-plastic and) in the 'semi- 
solid form; the.direct method failed because the coefficient of permeability 
of the soilscinthis; form: was very smalhcompased with cm: 'per 
method was: therefore developed in which the: unavoidable errors 
of'the direct methéd disappeared. The: method consisted in: the observa- 
tion, of: the:time change’ of the pressure phenomena iniclay.: By the hydro-+ 
dynamical pressuré the author:means.the:delay which is caused 
in:elay-in ithe pressurej‘due to the resistance te:the outflow of the squeezed- 
The permeability: coefficient can be calculated from the 
The jauthor now tie the::help..of case of 
a block: of Joam; or clay of heights wontained vessel which’ will 
prevent: ‘spreading.’ the pressure: sincreased; ‘the pore number 
anda dehitite “amount” of' waiter’ ofthe clay.’ ‘The"'wnit 
of Volume 48 “a prism Of ‘unit’ sectional ‘areal’ “The! Jength ‘of 


thé prism ‘iif the ‘ditection ‘of the ‘pressiire’ is’ variable and equal to’? 


the'rediiéed hickiidss'h’ of the layer is’ the thicknéss"which the layer would 
the” pote were laind ‘the perme: 


wave) from, the; black, powder shows,a smooth rise to. maximuni 


ent of permeability & decrease, 
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denates the of flow ofthe wate shough a layer of lay ofthe real 
iffe ial’ equation for the flow, i,. which ‘the. author 


for the non-stationary propagation of ‘heat in ‘an ‘isotropic medium The 
The machine used: by the author is so constructed that ‘the ‘compression 

be’ kept*constant while the pressure ‘may be altered: He ‘calctilates 
7 the ‘coefficient of permeability from the ‘observed’ course’ of a change ‘of 
shape; to'the adiabatic equalisation of téimipeé: 
heated ‘body. The value! obtained ‘for the ‘coefficient’ of 

°1+69-10-7 om.’ agrees ‘well with thé value 
min. obtained int’ 1919 by the'direct method. The ‘author 


92423) ‘Potential Function.” Gauster. (Zeits® techn. 
Phiysik, 5:7. pp! 812-314, 1924.)-Plane problems in the theory of 
éan ‘be Solved for the case aks the mass forces fail or 

the weight of ‘the body itself by the ‘introdiiction of the Airy poantiat 
function F to the integration of a ‘partial’ differential equation’ of th 
forma The most is how investigated whereby 
an entirely’ similar ‘treatment is found’ to be ‘possible. “Ti 
mathematical ‘throughout. 


Sos.,: Proc. (105: pp. 532-543, May 1, 1924.)—Consider a’ liquid rotating 
about an‘axis like rigid body,’and suppose, 'at a'given instant, a spherical 
source, defined: asa uniform discharge of liquid from the surface’ of a 
sphere of finite radius, to: be suddenly generated relative to the rotating 
liquid, and then maintained; the centre of the source being on the ‘axis. 
The author's problem is to determine the motion at any subsequent time 
on the assumption that the motion ‘is small; i.e. that 'squates and products 
of velocity .and: vorticity: ‘components ‘are’ negligible. This: subsequent 
motion will be symmetrical with respect to'the:axis. The solution of the 
problem shows that the motion of the liquid along the axis is alwaysaway — 
fromthe sphere. Ata particular point the velocity oscillates with constant 
amplitude about a value equal to the velocity of discharge from the sphere, 
but increases with the distance therefrom ‘until; at infinity, its: value ‘is 
equal to the velocity of discharge. » The oscillation period: decreases from 
an infinitely large value at the sphere to zero at infinity. » The liquid has 
no motion across the plane through the centre of the spherical ‘source 
perpendicular to: the axis of rotation (the equatorial plane, say).«'The 
motion in the, plane at any instant depends, only on’the distance from the 
centre of the sphere, and expressions for the radial and transverse com- 
ponéats of velocity relative to'the centre ‘are obtained, which show that 
the motion tends rapidly to zero away from the sphere, a characteristic 
noted in. previous problems [see Abstracts, 626 and 2073 (1923)},, At a 
icular point the radial component, of velocity tends to zero as time 
oscillating about, the zero value with, diminishing amplitude, 
the transverse component is.opposite tothe, direction of rotation, of 
the and tends to become constant at a point. . Thus t 
VOL. 
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pate sil to! become. circles concentric 
with the: sphere: ' The motion becomes increasingly violent at the sphere 
in ‘the vicinity‘ of the. equatorial plane. The “existence of such violent 
motion shows. thatthe’ solution will represeht the actual motion ofthe 
liquidonly-for a limited time, is found that the flow of liquid, due to the 


‘Epstein. 23.’ pp..710-783}. June,’ 1924.)——A: theory: is 
first for the case where the droplets are small in comparison 
withthe! thean free path) Assuming the usual Maxwellian distribution 
of ‘velocities in the gas; the force exerted ‘by the impinging molecules. is 
found: tobe = (49/3) Nma%cnV, being: respectively the 
volume, mass, radius,and mean speed of the molecules, 
and! speed ofthe droplet. «Themforcetexerted bythe: molecules 
leaving ‘the "surface depends leaving. For ‘ani- 
forth ‘evaporation from’: the whole! ‘surface theforce for 
specular, reflection of all the impinging molecules, — M; for yee 
reflection ‘with. unchanged distribution: \of velocities, » — (13/9)8 for 
diffasé'' reflection: with the Maxwell.) distribution .corresponding ‘to 
effective temperature’ of the droplet,’ for a: 
droplet) iahd perfectly “conducting ‘droplet. Of: the 
first: two cases;' which’ cannot distinguished: experimentally, the second 
is more probable’ physically, The sexperimental: Jvalueés correspond to 
10 % speculatand 90 % diffuse conditions-at the surface 
of comparatively large sphere are’ discussed}and: it is:shown that: the 
diffusely ‘reflected: molecules have a Maxwellian distribution corresponding 
to” the “teniperature: and density ofthe gas: \Bassett’s assumptions are 
théordtically justified, and a confirmation is obtained for the correction 
factor for Stokes’ law, In an appendix rotating spheres are considered, 
Proc. «Disc. ; forces between 
the. atoms: or. doublets im ai-solid. can -be-assumed be made up of an 
attraction: varying) asthe inverse fourth, power of the distance and. a 
repulsion: as as been: previously shown how. to 
connect the: resultant force between molecules and the stress-strain curves 
for solids, andexpressions. are derived.from the variation of .compressi- 
bility: swith ~pressurei which are of am-order,agreeing. with. ‘Bridgman’s: 
experimental :results.;;Also, it, appears: that rupture of solids will occur: 
for ia. linéar extension of about 12%, also in fair agreement with fact. 
Discussion —A. O. Rankine expressed the opinion that the doublets 
would only attract-according to the law: assumed at distances much greater 
than those between molécules. Also. Bridgman’s experiments were 
water, while ‘the author's theory rests..on'.crystal. structure. D..Owen 
2429) Buder’ s. of the: R. ‘Brethekes 
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is:to show that Leonhard Enler introduced -potential into 
hydrodynamical theory: before the time of Laplace and Lagrange. oi (Refer 
ences are, given ,to. Euler's workin; 1736)in; ‘sive motus 
(1761, in Histoixe de aid: other 
Im) 4955. he defined: foree: potential, Hintuire.de: Vacad, 
Berlin,” An: 1759 gave the conditions; for integrating the: equations 
of motion Novi. comment. acad. ac, Petropolitane 


Internal Pressures. of. Solids and, Liquids: Richards. 
(Frank, 1-27, it can) be assumed. that 
changes of, volume: are: the effects of; changes..of pressure, the change/of 
in any, chemical reaction should depend on the affinity. of the react- 
ing substances and. the: compressibility:of the materials, The general 
form. of the expression indicating theequilibriumof the internal and.external 
pressuses, is) indicated, and.is amplified..as suggested by Griineisena.| The 
internal: pressures of; eighteen ‘metals aré:tabulated: They vary /from 
cesium, | 4000, to. tungsten, 632,000 bibliography the 
author's work ‘on atomio compressibility is given. vA. Whi 
The “Adiobatie, of. the. Kepler., Ellipse :into.,the 
Harmonig Ellipse, Geppert. (Zeits, £/ Physik; 24. 3-4. pp. 208-246, 
1924,)-+~-In the present paper it is shownihow. different quantum: states, of 
a conditioned. periodic system can ibe adiabativally:transformed:into. one 
another, The! transformation. of the: Kepler) into,the. harmonic ellipse is 
accurately carried:out by a rigid integration and. quantelation of theinitial, 
final; particular intermediate motion, which is chazacterised: by the 
vanishing of the discriminant, as-by treatment of. the respective. states, 
A. complete unique transition into the periods determining: the. orbit, has 
The paper is-entirely 
“2430. On. the Quantum Stares of Disturbed 
Kepler Motion. W. Lenz. (Zeits. f, Physik, 24. 3-4. pp. 197-207, 
1924.)—The object of this paper is to establish that the course of the 
disturbed Keplet* motion. is in’ many cases, inclusive of 
simultaneous effect of an electrical and ‘of a magnétic disterbing field 
orientated theretoin‘any given way, obtainable by elementary mechanics: 
Reference is made ‘to the extension of Bohr’s method: to: crossed ‘fields: by 
Klein {see Abstract’ 1380 (1924)]: The quantum conditions are now derived 
from kriowledge ‘of ‘the frequencies’ ofa’ disturbed ‘motion ‘regarded::as 
muilti-periodic and without recourse tothe separation method. The-case 
is then evaluated of the simultaneous action of aiv'electric and magnetic 
of the Series Electrons in the Sodium Atom. W.'Thomas,: (Zeits, £2Physik; 
24; 8-4..pp. the Bohr theory of hydrogen and 
similar systems, the dynamics of the series electrons in the alkali metals 
is'inéw’ worked out whereby the:field of the regarded as 
the central field. The orbits and Fourier coefficients for the lines I, II 
andsiliof the sodium principal series are calculated, assuming. Eues’ 
hypothesis! for the:potential gradient in the sodiym atom, «Cotnparison is 
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then ade betweeri the relationship ‘of thetal¢ulated values ofthe. 
‘probabilities and: the absolute value val 
resondficé Hilfe’ and the values: which- Ladenburf: has,derived, from carrer 
spondénéé considerations and measurements of dispersion and magnetic 
rotation. Agreement has been found in. the dimensional order. 
216; This pafier dontaigs:caldulations, of: rigidity 
the mivtals On ‘thé basis’ of proposed, by. Jr. 
lfseé Atstract 277 (1023)], the obtained being ex 
ally verified? for’ potassinms include. the 
Cases ‘Of the ‘appatently complex ‘structures of, the, aactals, copper, silver 
arid whiely are'generally considered to be related, to. the,allcali, matals 
‘thei?’ the zegulan system, in which they, a) 
The¢alculations are \exteridedi to: the,¢ase; of. the. trivalent 
arid divalent calciumy and: good:agreement. is, found, between 
lated’ and the Observed ivalues aluminium.; assumed 
ally that’ the ‘thermal’ mation ofthe electrons composing, the atoms 
‘ie no is taken dfithe temperature the ri 


in the Alkali Metals. R. B. Lindsay. 
the dlectténic: orbits ix the atoms 


assu ehatedchs electron wilt influence the 
© fother electrons if thé charge wére!disteibuted over. anvisifimite 
f surfaces spherical’ about the! naclets}-the charge contained 
ween Béitig’ proportional to tre during-which the electron 
Contained: betWweet In géheral the orientation of the orbits:is not 
t that the! orbits are similar 
ellipses; and since mostiof the! timeis:spent by 
ec Otiter portions: it'ts 6éréidéred justifinbleto‘take approxir 
umber atid eniptic! orbits approximations, »Dier 
mis of the orbits for four are and 

th figures of Grimm wt 
1928.) the! ‘mathematical 
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| jabeorption, ‘et an: atom and subsequent radiation emission 


of a. crystil is gitiphically expressed as a function of the frequency. of the 


rays, Curve ‘found. ‘which; ‘ini: most cases, exhibits different 
é/reflection: maxima.’ ‘By repeated: reflection, fairly;homo- 
cous 'ultra-ted rdyscan:be separated, to which the.term residual (rest) 


‘The’ present itivestigation relates to the.oscilla- 


tions of physical point system composed finite number of electrically 


| but: « established. The: same 
next applied to the simplest heteropolar union. (of: tbe 

Symmetry and Residuel Radiation. C. J, Brester! 

(Zeits, Physik, 24. 6-6. pp. 324-844, 1924.)—-When the reflective capacity 


ik 


> 


Charged particles; and dependent on the symmetry: characteristics... It 


$s shown how the results’ may be evaluated for an infinite crystal lattice. 
Goniipatison of the méasurements of the residual. radiation of different 
Crystals’ serves confirm’ the theoretical fesults. The. latter are.then 
terthe case of calcspar, ‘six types of oscillation being considered. 
SPhe Coitclusion is‘draws' tliat the ions:of a space-dattice cannot be regard: 
spherically symmetrical point-forming ‘particles, but.constitute 


aration of more cOmplex‘structure, whith influences. to a greater d 


H.H. Ho. 


Values sof the Magneion, .Weles. (J. de Physique et Je” 

pp/ 820-152, May; of the magneton have 
Beenodedaced from many sources, and it is shown that similar values 
obtained from metals at low temperatures, paramagnetic gases, salt 
solid salts, metals below, the Curie point and other ma‘ Is 

‘magneton derived from. these experiments :is almost exactly, one-_ 
fifth: tliat! derived by classical theory from.quantum considerations, 


it-is-clear that the quintuple relation is an important one. Oxygen 


possesses 10:magnetons, while for. the series of ions V+ +++, crt t# 
in-which ‘the numbers. of electrons increase by 2, the ‘magnetons 
9,549; 29, ia difference of 10 in each case,.or twice the quantun 
completely satisfactory, theory, must. explain. the: occur- 


it the 


Hing.  (Zeits. Physik, 25, 4-6. pp. 258-264, 1924.)—The energy Of 


Wwave- tan belebtained adiabatically in two ways: (1) By 


mirror to..act. direct upon the Tadjation in ‘the free 


that,’ pose lead to’ the same an. 


now amade whereby 
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the damping of waves.can be studied which are on 
Pos. 4 amping of wayes.can be studied which are emitted Dy an atom'¥ ee 
or-without a magnetic field. The correctness of the ypothesis is directly 
et ‘confirmed by. the © effect | rinciple is modified 3 
ler effect. . The ence principle is m 
of the frequen as follows ; 
“theans of reqr | condition as follows ; (1) No more frequenci 
jane: the, exp f the initial or final 
tadiated ‘than occur in the Fo ex mn of initial or fin 
@rbit: of: thevelectron;. (2) polarisation ‘of > waves, as well as the 
batween energy and rotation im corresponds to that oh 


Zeits! 28. pp.380+333) July 1, author makes tise!of the same 
mathematical method as he employed in ‘cofinection with the theory of 
the helium tom, which theory leads to results Ww. ich are not contradicted 
by éxj ; “Shown that the outer’ (third),electron moves in a 
space curve when in the neighbourhood of the atomic kernel, and that the 
p term has. P incipal quantum number and the quantum 
numbér/—'I, agreeing with the p term ofvorthole subsidiary 


quantum “numberof which / fin that of 
parheliun ich i: 2. the d term — is — tor lithium, 
orthohelium and pa “For the mathematical treatment of the 

2439. Structure of Helium YT: thi; (Phys. 
Soc. Japan, Proc. 5. pp. 187-149, Oct.Dec., 1923. In English.)}— 


The ameter of helium is assumed to consist of four protoris in a circle and’ 
s on the’axis. The dimerisions Gf the and! the mass: 
decrement éalcilated’ for the cases’ where Conlonib’s law onthe 
quantum or both, hold. To explain observed ‘stability 
etn assume that Coulomb’s law is not obeyed. 
e Of the ficlds'existing Within the nucleus is 
bapilitiés of the formation’ éénsisting Of dlectronis 
“These” Tight“ elements the) nucleus 
wea Of a-Particles; Pj and’ scheme 
«Pro ble the the ‘nucle? of 
TI. Crystallography ‘ofEurther, Simple Sub- 
‘Products “of Methane. 1, Knaggs.''(Chem, Soc., J. 
944) following? compounds have, been 
ay Cilorobromoacetomethylamide, -(2)' chlorobromoagetar 
5) ‘dichloroacetométhylanilide ; (1) erystallises the, orthorhombic 
stem, aiid stands by itself, the others in the monoclinic system, Evans's 
Uc (holohedral) class. The isomorphism of (2) and ,(3)-is-extremely 
the axes and b of (1), 
(8 But’ the Patio “of ‘considerably Smaller. for, {1} 
for (2) “Arid the dtigle nearly (2) antl (3)... 
and (8) ‘até isémorphous;' though 
The CH)stalline Structure of Graphite. Mark. 
‘(Zeits: Physile; 26. pp. '317--887, 1024.)--By combining. number of 
different "Kray interference methods the’ lattice structure: of graphite 
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‘two | unit! quantam ‘diffetence, 
wave e Tay tion: cular to the orbit 
is cireulatly polarised in the ray direction perpenii 
> 
> 
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fe 
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crystalline material. .A number of rays of different, hardness were-made, 
use: The: smallest possible orthohexagonal..elementary jody. .the, 

dithensiOns:? 2-47, = 4:25, = 6-70, ahd: contains eight. 
Cohsidetation: of 'the.intensities of thes interferences :Jeads) -¢-edge 
centred: lattice;\with the reflecting power R,,:shifted through 1/3 2/3. 
with respect to a closest packing with reflecting: power (Ro ; plies between, 
0 and 0-1. The results of Ewald, Debye, Scherrer and Hull agree with 
this 'structures and 2ishow the arrangement of:the atoms, pwhich 
are.of ‘two'kinds,: with: reflecting! power, thosesindicated by black 


x9 
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theoretically ‘possible Cases... 


wel 


The: ‘Crystal; Structure of. Argon... F. 


Physik, »2.. pp. 


argon at aitemperature of 40° abs. has been. det 


rt 
dots and those by. circles, Hull's ‘strugture, in, whi 
atoms arecrystallographically equivalent to.one is not one of 


hi 


NA: 


160-164, eta tructré © 


centred -cubic. lattice The experimental. ore 
viously-xlescribed. [Abstract 1064 (1924)],.. a), 
mean value for the lattice constan 0”, abs. 
of the liquid at the melting-point psy = 
A, The results are, discussed in. t 
ofthe theory: of the solid-state:to Mie, Born,,and, others on the.assum ption 
that each &torh exerts attractive and.repulsiveforces.on the. 
atoms,’the forces béing expressible in terms of. simple 
the potential energy per cell = ‘bo AIM and it 
conéladed*that: for solid argon m = Sand though the .evid 


is NOt Vorichisive, 


Crystal” Forms: and. Lattices.’ (Phys, ‘26. 

BP. 980-296; June'lS, '1924.)—The method of atriving at the surface en 
tals ‘developed in previous-papers [Abstracts 836 and 1600. (ges 

of in ceftain’ simple cases, under certain. assumptions as tot 


action between the atoms, in 


order to ascertain whether the crystal forms 


which the ‘theory tndicdtes arereally found in: Nature... The simple eubical 


Tattice (which does not occur 


among natural crystals, but.which ig math 


face centred lattice; the cubic body centr 
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dattice are dealt,with,/first.on the assumption\that 
each atom attracts,only, its immediate neighbours,:and second that it also 
attracts om repels! the, next. jatom; 
obtained attictlyi hold for the case where:the temperature is gbsolute zero 
and! the crystal is;foxrmed in, a:vacuum.jo Theneffect of temperature:will 
‘not probably: greatly(change the. form of the crystel, but the nature of the 
surrounding ‘medium: is'important,; only; when -the crystal is formed: by 
sublimation: ave:: the! approximately falfilled.,,. Of 
five metals, Cu, Ag; Au,-Pb. andi Ke, crystallised by sublimation, Pt, 
crystallised im incandescent wires, and the diamond, as prepared by Moissap, 
‘all except iton have forms and cleayages.or)slip surfaces ‘which agree with 
the theory: Iron is, unfortunately, the only example ‘in the above list 
of a cubic body+eentréd lattice ; but 1410° C. it is 
cubic face centred; so that no certain conclusion can be drawn as to whether 
_the Hommopotar bf a TEN. A. 
2444. The Influence Of. Goauiteliete han Light from the Standpoint 
offitha Ether Theory). Ri (Zeits. £.\Physik, 24:2) 
1924.)1The actions of gravitation on light: Which .4ré involwdd: by 
the'theory-of relativity are considered: on the basis of: Maxwell’s theory. of 
light,and: ate: t¥éated: onthe assumption ‘that: the ether behaves as: an 
incompressibld liquid andin the neighbourhood of large masses. experiences 
avery small inctease ofidensity. The-deviation of alight ray obtained 
by ‘the investigation where the gravitation constant, 
and M'the gravitation mass; andr, the ‘of the perpendicular from 
the'centie of thé Sphere'considered to f'the ray of light. 
Criticisnn of: thei Relativity Pheory 
Standpoint, G.v. Gleich. (Zeits. f. Physik, 25. 3. pp. 230-246, 1924.)-+ 
in this) papérrit is: shown: briefly how im the relativity theory the purely 
formalistic;infiuences the physical content of the: mathematical treatment, 
The author gefers thereby to the notorious:arbitrary character in Einstein's 
mathematical idevelopment ‘which has hitherto been ‘stressed too ‘little; 
Section) 1 ‘deals'with the: system of teference,; Lorentz: transformation; 
. The:special theory »of'relativity, though associated with 
(Michelson), depends, however, solely on its formal 
n by’ Loreritz:»: In -consequence; ‘the relativisa~ 
time 2) is: not physically founded, but is only the 
result ofa mathematical assumption, ‘This appliesiin an enhanced degree 
to the general theory of relativity, which, moreover, is affected with 
arbittariness,: ‘Sections and)5:déal with the perihelion abnofmality, 
light :déflection, ‘dnd .redi: displacement ‘respectively ; ore are explained 
Grelvitation and Third: Maneft, (Comptes 
Rétidus,! 1785 :pp.'2169+2161, June 23, Poincairé: | 
et!!Optique, 1901, has: shown Lorentz’s: 
theory violates Newton's third law. This led Abraham (Ann: d. ‘Physik, 
106; 51903)! to consider an electromagnetic quantity of motion,’ . Hase- 
nobel) admitting this, showed that the Lorentz contraction would follow 
[sée Abstract! Finally, Planck introduced this quantity into 
Newton's third law correspondingly generalised: 
tothe dlertin of matter (see Abstract:412 
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‘Objective’ is! ‘the ‘consedquenced | of 


this ‘generalisation,and ‘applying to the energy and: ‘absolute time.of 


classical ‘The result: of the “Mithelson-Morley' experiment; 


together with the Lorentz coritraction length and dilatation in'time, 
then’ wppear as’ consequences of. the’ inertia‘ of energy,' 'Lorent2’é! local 
time becomes threal—a mere parametric: time: ‘Phe ‘classical relativity 
principle would ‘therefore ‘be inapplicable to) ordinary: mechanics: But; 
negligible for iordinary! speeds, the Galilean ‘transformations 
would remaiir valid.’ Moreover} the author:stiows analytically that 


gravitational ‘centre the.*speed “of: 


approaching “a 
proportionally 'to its-‘rate of approach: Das caret coG, 
Climatological Data of the West Indies... (U.S, Dept, of Agriculture, 
3, ‘pp. 89-96, Dec., 
OS 2448. Emvestigation:: of. thé Dusit Contentsof. tt Atmosphere. He Hy 
Kimaballvand J. (Monthly Weather 52: 133-139, 
March; have been ‘made: with! an: Owens’! dust 
counter» American University “and! !at the! Weather Bureau; 
Washingtonss:The «number of particles «observed the ‘University 
varied ‘between’ 100: and: 4000 per Cic., the: average:values being about 
400. per.¢.¢. during the summer and 860, during the winter ; the number 
counted: atthe Weather Bureau was greater in.each period. The dust 
content in the ‘winter, of, 1922-23 was: nearly double; that in the. corre- 
sponding season of 1923-24; this variation is attributed to differences 
Of frvestimes larger. ‘capacity than standard: being’ employed:; this ‘was 
equipped with :ten-interchangeable: heads; in which dover! glasses: were 
placed :before: the flight.  The:records indicated a‘ marked falling off im 
the!numberof ‘particles above a certain: height-—approximately 6000 ft. 


in :August .and .3000: ft,.in October and! November: The amount of . 
impurity: ipreserit less after storm: of rain, and in clear: weather the 
dust content may increase between the sutfaceand 2000-5000 ft. } this mav 
be idue: ta:iconvection, and in such: weathier the: visibility dt a height:of 
several thousand feet may be worse ‘than at the-surface: be 


of Solay ‘Radiation ‘asi Atmospheric Turbidity 


over the Atlantic. Ocean, and: in Linke. (Monthly: Weather 
Rev. 52. pip. 157-160, March, 1924.)-+-Valudé the intensity of radiation,: 


turbidity factor, absolute humidity, and blueness.of the sky have been 
obtained frotsobservations taken on anéxpedition which left! Haniburg 
for Argentinaon: Aprils, 1923, and‘returned: to Hamiburg 6n AnguSt 15; 1923. 


She, turbidity’ is: divided! into two «parts; ‘the: former being due‘ tothe 


in. the atmosphere, The percentage of red radiation transmitted 


te dhe practically independent of the dty turbidity.and directly proportional 


tothe Vapour pressure. From this the effect on the’red: radiation of the 


selective absorption. maybe determined. The diurnal 
variation of the turbidity factor shows a\maximum: about: mid-dayanda 
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- 1) Tikes Crepuscular , Phenomena; fi. Blanc. 


Danjon, ani: J: Langevin, PR, 


studied (4347 
arch the.earth: shadow, was observed, but prim primary. 
‘the, purple; glow. were; pot; seen. The. se 

crepuscular arch’ was observed frequently, and the heights 
which correspond with diff the tlw the 
have been obtained. 17° 50’ below the horizon 
the atch a further faintly. luminous; 
béeh’, arch... The 1 


obtained: ate ‘in aecordance: with: the view/ that the. 


in. the: atmosphere around, ¢he, earth: shad 


Organic ‘Bodies. F ound. i if 
N,.. Shaw. + (Monthly, ‘Rev, p2. 
Compatatinely lates particles, Ww h appear, ‘to 
have in records of atmospheric. pollution bo grand ‘ang 
These particles are generally dvalin shape, an reater 
nembere in, wet weather, when there may be over 20 per htre, “As fat 
as can be observed, the bodies correspond with spores of mildew ;’ ‘ty 


frequently, in, wet, weather... The. abp 
to be identical with, and are probably the cht shie! chet ot 


Magnetic Method’ W. Oi Hotchkiss: 
Inst. Eng., 69. 1923.) In view of present 
high, costs for inining, methods of survéying' where 

ate obscured by ‘soil are Tecommended, ' since field methods ‘are 

cp of, detecting’ variations ‘in’ tiagtietite. content.” Phe ‘factors 
infl the magnetic’ effect’ of’ magnetite “are” discussed)’ viz the 
etite, ‘its ‘permeability, ind ‘the Shape atid ‘dispositionot 


the’ Th rocks the” hou etite® may’ vary" from 
needle is’ described. the ‘author's latter! 
| ‘eat the of the. needle is dicular to the line of total 
erpc sat’ of ‘horizéntal ‘arm: 


je needle: afid’ a large deflection’ 
anging th ation, Of the ‘atin ‘the ‘axis of the needle 
the sensitiVehess of the needle be Vatied.° When the magnetic mettion 
nsin Cedlogical Su 
éen a Lipa and a slate could be followed with’ assurance, ever: 
3 glacial drift. Other instances are related 
‘etructure® 
Seismbphysies and the: Interior of the Earth, Yamamoto. 
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exposition, wiostly: mathematical; the theory, 

ad thé -tnethods used calculating the positions of the epicentre,and 

per the velocity of the waves. The general correctness 


1oomipares the 


noxitod sft woled ijiw baoqearros 


Period: of Derived fiom Magnetic ‘Storma: 
Fane; 1924.)--The of: 'wellsdefined: magnetic 
ify 18 tabiiflated ‘against 'the ‘time ‘interval between the components 

thé pair, and a maximum is 27-27:2 days. Hence 


onclu ha derived from ic 
mena is dra’ ‘te ms of Weliave 
otatin ng ith ‘si AY Velocity’ Withe dileas trom! ‘whith’ 
graphs bf support this interpretation, 
certain nebular by shows that sich 


_ the’ light intensity from three sources could be recorded’ in ‘each’ test ‘ont 


theisame plate; forms of pecial Rapid 
anda, Wellington, Antiscreen—and ex midonlight 
of Sept. 6.and, the, coronal. Heh es. The 
first plate.gave,for.the, coronal 
values }0:,62 and. MD: 59,, the. i 
toithe. difference, in, sensitiyeness in, the te to T 
suggests. that,coronal light, difiets. from ti Tatio 


lux forthe, brightness, of, mognligh ganligh A, DM. 


3A4,,May, 4.1924 

e,pulsation; of the solar, 


ats rod HO. ast 3 
June; 1, 1924.)—In reply to L. 


ienle maintains that it was necessary to warn ainen ae a, 
Ghith a¥e-basell on ‘ai niistaken Thia he 
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-and made by. the firm of Zeiss in‘! 
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Measures of Stays snes at the Lille 
and at the Royal ine 80, Greenwich, Jonc 


Tethuctian: of; observations. of; two stazs. lines: ate 


dtawn;:,one points which vindicate: the; actual. observations; 
ene representing-the interpolation curve cf Coutvoisier based.on: these 


observationss and: one: his ‘theoretical outve tof: yearly: refractions: 


The Onery inthe ou Ww. Bauersfeld. 


(Zeits.. Vereines: Deutsch. Ing--68%-pp. 793-797, Ang. .2,. 1924,)—This 
article describes. the constructionyef)an: ‘ery. which has been designed 
al By means of a projection apparatus 

a. graphical, is given: on sphere, 10m. in diam., 
ps of. beayenly, bodies, including, the sun, moon, 


and Velocities. A. V. Douglas, (Roy: 


work 


istans upon the curva 
very rem ip. investigations, 
arp ist also | ght At.is possible that, if 
were. | velocity with absolu 


swould, agree, better wi tangenti 


R. Jonckt 


(Roy: MIN. 84. pp:498-499; 2024:)~A bsolute ‘magni~ 


tades and’ parallaxes; together with’ tisthods ‘employed ‘in finding: 
‘then: for stare? of typés sto’ M beer published ‘by the “Mt! 
Wilson, “the and the-Doniinién Astrophysical! Observa- 
tories, etid-the: qnetliod employed “at the: latter ‘differs from the others! 
‘This! method is otiticived) and objéctidris to the formule used are pointed 
None vf thé ebjections-apply to theformula’ used by Edwards at 
the! ‘Observatory vior his work’ ‘onthe B-type" stars 
of: Radiation, within ia: Star.:, SviRosseland.: (Roys 
Astron. Soc. MAN, 84) pps:i25-628) May 4924.)+-Eddington [Abstract 893 
givenizthe mean: absorptions cotfiicieht|in the: interior of:a 
edd ni-elarige be 
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Of a star upon’ the equilibrium ionisation of the external layers. ‘Such 


$66 ABSTRACTS. 


where B(v) ‘black body: radiation: of energy v! and) Xy the 


absorption ‘coefficient for: this frequéncy,.\This: coefficient) can only 
validly ‘be>used when ‘X, is independent ofthe frequency.’ From the 
fundamental equation of radiative 


dv 
io Al om siasiqe. 


the: Coefficient dcéording ‘to this’’e 
the discrepancies between theory and’ 


"2463. te Stellay pheres.’ M. G. Johnson. 
Astton. Soc., M.N. 84. pp. 516-524, 1924.)—The effect is 
idered of taking into account the flux of radiation. from the interic 


radiation, by exciting atoms, will render some ¢lectron collisions 
to’ effect ionisation which would not otherwise have done so, In general 
the probability of ‘ionisation in the stellar atmosphere wilt, be increased. 
if the effect of radiation is taken into account.’ Cumulative ionisation 
ed also éxplain the greater ionisation of barium than sodium in’ the 
n, as the former has three excitation potentials before ionisation at 
‘19 Volts, while’ the latter has two and ionises at 5°11 volts. The time 
ken for the return of an electron in an éxcited or ionised atom se 

to be greater for ionised than for excited atoms. 


Jeans’ Theory of Origin of. ‘Stars. He Shapley, ‘(Harvani 
Coll, Obs. Circ. 257. [4 pp.], 1924.)—A critical investigation of Jeans’ 
argument that the sun. was a condensation of the. arm’ of a-spiral) nebula 
of density, enormously lower than. it :ismow, and size.correspondingly 


. 


greater [see Abstract 1102 (1924)]. Theexampleinvestigated,is Messier,33, 
whose, parallax..is ;accepted as. at .thisdistance ‘typical 


low-density. giant, stars of all classes would .be brighter ‘the, 12th 
apparent, magnitude.,, The nebulous points.measured| (supposed by Jeans, 
to, be. ancestors. of. stars) in Messier:33 have a photographic magnitude of 
about eighteen; and, the. corresponding! absolute; magnitude.can.be only) 

+6 or fainter, indicating a luminosity like thatof 
4 rise of Messier 33 are 500 faint irregular nebulous flecks; quite nou- 


stellar in appearance, and probably past products of the nebula; if they 
are at its.distamce they are intrinsically: very»faint; andthe: idistribation 


of faint stats.in the region shows no influence of-the great spiral, Similarly 
for|.other»bright nebulz, photometric: examination’ ‘shows: that spiral 
nebule are not directly generating either stellar clusters or typical stars: 
that,are larger and less dense than thé sun." A special case is given of 
contrasted distribution of giant: stars spirals—in the north galactic 


hemisphere a conspicuous. group..of -bright ‘nebulz, in which sphericals, 


eljipticals, spirals and spindles are. closely associated, evidencing genetic 
relationship. Of these, the integrated seal magnitudes have 
VOL. XXVII.—a.— 1924. 
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‘Beer show tdbitively: 


tudés;' the average ‘being about ‘one-fainter than! that of van Maanen’s 
spirals, so‘that probably they are less:thanvtwiceas distant, and anystellar 
bodies producedfrom should be fainter‘than 


those: protluced' by! vdn ‘Maanen’s spirals. But!thé relative frequencies 
of stars! in; this ‘region show no 'youthfdl stars*mor unustal numbers: ot 
stars; but rathera deficit: If the nebulw:are traced backward along their 


hypothetical'paths in'‘space, no evidence’is' found of past stellar creatiors 
from” these! spirals ‘mor ‘any transition! from) faint: non-galactic nebulous 


fiéck :to/highly luminous galactic class M giant star. Thedirect:dataof 
photometry: and stellar distribution lend little support to the hypothesis 

ebul~ dre generating normal low-density stars’ ‘A. S0D. M. 
“(2466.0 Distance! and Dimensions the® Magellanic: Cloud: 


{(Hatvard Coll. 19243)" The methods 


used ‘in of’stars in’ the Smali:Cloud 


are described; and the paraliaxes of:89i Cephdid ‘variables ‘contained 


are found by: deduction from the! period-luminosity curves of these stars. 
The: weighted ‘mean: of these parallaxes! gives:a distance’ of 31 kiloparsecs 


for “the! Small a: linear diameter. ‘of: :2kiloparsecs, sequal: to: 


6500! light+years. | Its) velocity of recession is’ about ‘kilometres ‘per 
second;»and if this: has been essentially same ‘in the past the Cloud 
must ‘have ‘been! the plane of ‘the Milky: Way in the year 


— 4208. the possibility that the star-clouds ‘now: in 
the: Milky: Way: may mot remain permanently:asa part of our system. 


The brightest stars in: the Small Cloud appear to have a‘higher himinosity 
than ‘any ‘yet recorded; being more than 60;000' times as Juminous' as the 
classes and M; and if the usual relation: of surface luminosity and 


spectrimh which«obtains:in the Galaxy“ applies: alsoto these ‘stars, they 
must have diameters.of the order of 10% kil, being therefore much larger 


than Betelgeuze\ end ‘Antares. \Other-points will ‘be'dealt with in later 


Magnitudtoh bservation. of «Mira Geti,: 1924. 
W.. Lockyens: Astron. pp. 558-568,. June; 


Spectroscopic 
1924,)-4The observed date of maximum was Jan. 29, 1924, as predicted 


by Leon Campbell, and the observed brightness was magnitude 4-9, the . 


faintest maximtm recorded since: 1886.:Since greater divergencies)occur 


in estigiating brightness ‘near. the. time;ofsmaximum thanioccur:ab 


other times,.even;amounting sometimes «whole: magnitude, it seems. 


possible that Mira atimaximum. undergoes:rapid: oscillations, Two’ séries 
of spectita: werevebtained, one, with) the other with: the. 
9-inch and altogether othitteen: photographs 


secured: between Jam: .4 and Feb; ‘examination of: these,: 


and.a' comparison: with photographs: taker various observers at other 
Maxima, show; that, the relative: .brightmess-of) the hydrogen lines ati 


maximum miaximom: brightness of the stari 
may differ. ./The:presence of other bright lines; which has been suspected; 


is regarded as disproved, as apparent:-bright, lines were identified: with 


interspaces’ between, absorption lines, wwhen. the spectrum . of; 

Mita ‘was; compated, with: that of Hereulis;:.for the spectrum this) 
star, which: sis, of type Md,' without: any bright: lines, has dark.lines: and: 
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“those of Mira, and. the intensities:in 


spectra. are alsdoremarkably similar. chief vabsorption Jinesi.in Mira 
aréidue to the elemeiits usually: recorded, namely, Ga, Al Sry Gr; iV); 
and ‘Mniand Ti, about: which. some observersihad expressed: uncertainty; 
were found to undoubtedly present also, the flutings: 
oxide tabulated Fowler,: which: fell within the range of the plates-nsed; 
are recorded: : Twoillustrations accompany this showing the spectra 
obtained, one ;with:other stellar spectra: for comparison;:-arid the! »other 
denionstrating: of theiabsorption ‘lines with; the elements 
above mentioned.’ M deals erontatul 
2467. ‘Absorption, Bands Gelestial: (Speotea, oF 
(Roy. Astron. Soc., M.N. 84. pp. 568-575, June, 1924.)—The G type of 
stellar spectra (to-which the sun belongs) is the:earliest type:to show bands 
as welkas lines; butdatertypes. all hawe banded ispectrhofonid 
forni ot Rs and: N-types show strong: carbon: absorption,-K :and-M 
strong“ TiO»: absorption, and. the classiS, recently added: by Merrill, shows 
ali the. thirteen: bands .of zirconium oxide,|> Im:somei of thése types there 
bands which: have identified: Sunspot 
spectra have marked banded absorption; the three most prominent elements 
represented being ‘titanium oxide, magnesium hydride-and calcium hydfide; 
but: there:are.also' many other local zegions of:absorption: which::strongly 


‘suggest ‘heads of/bands:’ In this paper the author:has brought: together : 


andcatalogued: in orderof wave-length:all: ‘the apparént bands whiose 
positions in stellar.and solar spectra have been recorded:or are ‘recognisable 
from published reproductions, the total number of bands amounting ‘to 112. 
The chief sources used. for this: purposeiare Roland's maps-of the Fraunhofer 
‘Hale's sunspot maps ; Stebbins’: spectra of: Mira. and other. 
‘M-type stars; Rufus’ spectra of R stars:;: Hale, Ellerman, and: Parkhurst's 
Merrill and Wright's stars) oThe: writer has used ‘his.own: 
discretion .as to what he judges to be‘heads of.barids inthe: sunspot 

Bands hitherto unidentified have been‘compared:with the bands of various 
 Chentical compounds, but there appears to be little evidence for the identi= 
“fication of the great majority with any other substance than those already 
‘in? stellar carbon,” titdtium, 

“Magnesiam, and.zirtonium, with'oky gen; hydrogen; of nftrokent! 
Spectrum ‘of sy 2 Cassiopeia; | HBP to By Stonyhuret College 
This-paper'summarises ‘the ‘spectroscopic: investigation‘of »y 


catried*out completes the: work-of “Rather! Sidgreavés-oni 


stat;whith he ‘published in: 18907 (MLN. 
of:-wavedengths éxtended ‘from :A363! to 6576; "and: the: iptesent study: 
exterids! from) sufficient éverlap for comparison. 
Out! of about twenty photograplis* secured; the; best’ six--were' selected: 
for measurement; and?) three micrometer! settings! made oneach: 
lime; both im the'direct and‘im«the reverse’ gives the: 
intensities; chatacter! (emission! or absorption), “and“probable origins: 0f' 
the iasowelb as’ their! 
‘Curtiss}-Father Sidgreaves: (where there’ is overlap); and: Miss: Heger' 
comparison, | There ‘is indication ‘of 
spectram:do far! as ‘prominetit lines. of; tiydrogen' and the: 

“VOL. XXVII.—a.—1924. OV 


V. 


— - 
; 
° 


faint tiright lind D3 are concerned ; where ‘different observers’ havé 
assigned different characters to the same lines it-is most likely that the 
lines‘ have both emission and absorption components. The predominant 
feature of the spectrum is the series of bright hydrogen lines, decreasing 
The bright lines Ha and 
| are very broad, and are probably double lines, unresolved on account 
of the; srnaliness: of the spectrum 
to Bisa little less than 8' Otherwise the Spectrum consists mainhy 
of bright'linés of no ‘gteat inténsity;:interspersed with dark- bands, Iv 
this! pértionvof the spectrum the bright»lines ‘are much!mére numerous; 
and "they arepractically all identical with lines im the: sun's ‘chromosplieré; 
The plate which’ acedim panies 'the paper shows spéctrunt of 
‘lt HAR ce Sd SVR te FON 
2469; “Radial Velocities of 'Stavs of Specival Class Rie Sanford: - 
(Mt? Wilson. Observat: Contrib. 276. Astrophys: J)'69:'pp. 3394356; 
June; marked *feattres ‘of ‘the spectra’ of R-type ‘stars 
are bands, due to carbon and its compounds, resembling those of N-type 
bu€ thére!ure inlindWidual lines-dnd ‘in relative! fine- 
initensities Sand stats have moré lightih tHé vidlet) ¢spécially aniong' thie 
éatly 'substypess The Harvard obsérvers‘have’ Between’ 60’ and'70 
stars’ of this clase scattered over theskyy all'of which ate invisible to the 
naked eye, and! of ‘vistial: magnitude’ 9 or fainter'}>they all 
and: therefore’ fainter” iphitally Rufus has/niade 
a’ Carefdl the 's of 910) ‘and dedacet their radial velocities 
(Publications. of the: Michigan; .103,;°:1916)¢ 
Sines? the'year? 1919 efforts have ‘béen* made at’ Mt. Wilson obtain 
spectrograms of matty’ stats of this! class as*possible with the 100-inch 
telescope, using a slit-width of about 0-002 inch and a dispersion usually 
of 44°A'pér and is Now’ given showihg’ tle’ radial 
velocities’ 6f/29°R ‘stars’ {including the! 10-of Rtifus)) with: the' 
Variable sornéwhat resembling N stars. 

Comparison’ of the radial velocities Of Reand N° stars furnishes tuither 
justification for éertain: (systematic <ortections which Moore applied to his 
velocities ‘for N° stats,° aiid onneets' the’ radialovelocity systems of classes 
‘Nii a 'sdtisfactory manner.” Although ‘the: data are ‘limited, the 
thotion ‘réferred to this ‘group of R stats sepms"to ‘be in satisfactory 
apreeniéit With that derived from stars ii’ général,’ and*thus ‘confirms ‘the 
meastites! There ate for ‘any’ of ‘these’stars; 

and ‘the proper motions ‘are all approximation’ to the 
parallax for thént’ has beet obtained “by combining parallacti¢ 
and‘ peculiat motions with radial'velocities; and from this a’mean absolute 
iagnitudé of has been deduted,'which agrees so closely with Moore's 
N stars! that’ the two classes miust ‘be hearly”alike in taminosity, 
The v ititensities of a pait ctral lines have been’ studied; 
and found ¢ in’ giant G stars Thus 
cdiifitmation” for’ the spectral sequelive G, stars” 
Ot atid’ stars withy aminoniated’ Hford” Spectiil 
‘plates’ indicate’ that ‘these ‘ted-sensitive “plates ‘could 
be ‘used! With Advatita for late R stata 9891 MU ADB: 
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2470: Velocity of Light: la: Rosa,, (Ni Cimento; 

98;: Jan+April; 1924,)—The author’ discusses;: the: question’ to. what 
would: be seen if a:more or: less: remote double:star emitted light ‘with ‘a 
velocity Vi witha: velocity: The facts. predicted -on 
the former hypothesis, not on the latter, are: in accordance with observa- 
tion:' This: tells;against’ Einstein's :postulate .of :the.constancy of the 
velocity of light, Vv ¢. The superstructure--etected ‘by Hinstein.on, the 
foundation of relativity will have to be rebuilt, as it can be, on the 
ballistie shypotiiesis' = c All the: observed are in 
harmony withithe! ballistic: ‘hypothesis. There.are, however, some 

Metaliic..1 Lustre: Wes De Bancroft Ri+ P. Allen. 

588-610, June,'1924,)—In continuation, of previons: 


work, [Abstract 1031. (1919)}, the author. discusses critically, the subject, 


of: metallic lustte.from the point of view:of. the psychologists; contributions: 
to.the.subject made, by Wundt, Doye.and .Kixschmann: being examined, 
in ,detail.; Wundt maintains that. lustreis observed »when, one sees;or. 
thinks one|sees one image behind another., Kirschmann’s theory is, based. 
Waundt's, and. leads to the conclusion, that,metallic, lustre is.due te:the 
patallax.of indirect vision, The author considers, that a very considerable: 
pp.-346+420, May-June, 1924,)—-Critical opalescence is the:term applied 
to the phenomena ‘observed in the, neighbourhood, of critical, point, of 
substance. The: most important ofthese phenomena. is. the, diffusion 
of. light. which .accompanies the disappearance. and reappearance, ofthe 
interface or meniscus separating the, liquid.and gas phases. The. author 
reviews briefly: previous theoretical:and, experimental work. on this subject; 
and: gives details. of an experimental investigation of the,critical opalescence 
observed in the case of ethyl ether.and a series of four, homologops acetic 


;obtained. indicate that,;from the. temperature..at 


which: opalescence appears. to within, 0+15°: of , the, critical, temperature 
the .opalescence: is: inversely ‘proportional, to, the difference. between. the 
critical.temperature and the temperature at, which, the. observation. 
made.! The: liquid phase is slightly. more, opalescent than) the,,.yapour 
phase:.;, Over; the same, range of, temperatures; the opalescence: varies 
as-Av-4,A denoting the wave-length of the diffused light... ‘In the immediate 
neighbourhood critical temperature, the exponent,.of A in the 


expansion indicating ‘the relation (between. the, palescence wave 


length passes continuously from the value The 


observed; was found.to be expressible as.a.parabolic function. ofthe content 


of, the tube employed. .The temperatures of. disappearance. of the meniscus 
and /its/ reappearance were, similarly expressible as parabolic functions, 
For a certain critical content the temperature at which maximum opales- 
cence was observed corresponded with either bid these tempe 
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as the square of the: molecular weight: of the: ether. ‘These results:are jin. 
agreement with: the: theory: developed ‘by, Einstein and Smoluchowski| and, 
extended by;Ornstein-Zernicke. .Values.of: Avogadro's constant equal to 
58 x 10% and were deduced by applying: the Einstein-Smolu- 
chowski ‘formulato: observations) of the apalescence observed in ‘the. case 
of ethyl ‘ethen:@tia temperature |): 2°. below 

ical Opalescence, of Carbon Dioxide. D. K..B 

of Science, Prog, 8. 4, PP. 277-288, 1923. 
Raman, Ramanathan have investigated scattering. of ligh light in. 
over a.wide range of temperature and press e [Abstracts 892, 893 (1923)], 
and; the, xesults obtained conform with; the theory as, proposed, by 
and Smoluchowski. “The experimental, \arrangement, however, did. not 
admit of exact,.d tions. in the immediate, neighbourhood of, t 
critical temperature where the Einstein expression for the fraction. scattered 
would become infinite. Ornstein and Zernicke have modified the formula 


where ¢ the fraction OF light stattered ie pe 
arigle in a direction’ pétpendicular’ to the incident béam, ‘fis the compresi 
sibility, R is thé gas constatit, T the absolute temperature; the Avogadro 
rumber, efrac tive index, and. the’ ‘wavelength: the’ 

is the molecular volume and the sading action. of a single molecule, 
author's experiments, the in, a sealed glass 
bulb placedyat the centre of.a thermostat, the temperature of, which could 
be: varied: between (29°: and and, read to, 0:01°. by, means 
Beckmann thermometer,» Light ;from., a. pointolite ,of,1000 .c.p.. 
passed: through ithe liquid, and the-light scattered normally, was.examined 
by» a: Hilger Spectrometer. | Comparison.,of intensity..was, made. with the 
direct light from the lamp, which, passed, through two. Nicols.... The rela-. 
tive orientation of the; Nicols allowed of.adjustment of equality of intensity 
of, the. two shalves of the :bands. in, the spectrometer... Curves; given in the 
paper: show, that: for. temperatures some. distance. above and... below,..the 
critical temperature;a: varies inversely. as M,.but:in: the immediate neigh; 
bouthood of the critical temperature inversely as A2. It was also found 
that the intensity for a fixed wave-length is greater with falling tempera- 
temperature... This, has, been previously noticed by 
Andant :jAdbstract By: using a, perforated.disc .rotated.at 

known) apeod the intensity, of. the ,opalescence. was determined. abso; 
lutely.. «This» direct: determination at and for, 5400 A. gave 
The value caloulated from equation (1);is,.2;.26.x. Wide 
‘A mean value of:az reduced from x 1078, 
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(1922)}, the refractive index.of water at 20° C:, for! 
a further! range of! wavelengths obtained» by spatking between electrodes. 
df Al; Cd; Zn: and-Ag; is determined ‘an apparatus 
of which the “optical geometrical /constants) ‘are calibrated bythe 
determination: ofthe: accurately’ knowm!refractive lindites ‘for ‘the rays: 
D Avtable:is giver showing the restitsobitained, :togethet: with 
the’ corresponding ‘indices’ calculated «fromthe! erdimary'' dispétsion: 
and some results obtained by Flatéw!) Giitves are’ also: given 
variation of refractive index with wave-length for =i 
oi, fo from which ‘itis ‘Seen thatthe’ dispersion of Water 
the Visible ‘spectrum, ‘ebsites, ih the Considerable 
or to that of quartz!" A: 
(Atin, d: Physik, ‘74. 8. pp: ‘pitority'in thé 
of Kirchhot’s “theory” described ’ Rotter’ [sée Abstract’ 
2398 (1923)]. RY part: Stale rp 


“2476. tha of 'Luminovs'' Flashing 
A. Blondel and J. Rey. pen tes Rendus, 178. 
7; 1924.)—Referring to:thé [Abstract 1421 
(1924)};,the.authors. point out that he hag:been, studying different 
phenomenon from that which they, have been. investigating. rhe 
troversy between them appears to be largely of 


Piéron, calls ‘‘ Juminous excitation of the retina; hy, brief flashes ”’ ‘shou! 
strictly be called excitation by ‘brief illuminations.”’ ‘The. 
lished. by the authorg:isintended solely to:apply to the best conditions 
of emission of signals from lighthouses or of similar signals cbdiuee by 
sdurcds ‘which, as‘ they are to’ be’ observed at-great ‘distarices; behave for 
thie ébséerver as if coming from ‘point sdurces:‘iAs)Pi¢ron’ has: remarked, 
the ‘poitit' sutces of light investigated’ bythe authors can ‘excite ‘only.a 
Single single rod, and have thus‘a special‘character' physiologi- 
cally.’ Piéron has'studied trains of duminous’ waves of finite dimensions} 
atid has seen opposition between his résults and those! of 
‘the two have nothing in common, The. different 
ts ‘deal with quite By employing ‘large 
of observers preconceived prejudice avoided; 
atid thé’ method ‘of recording avoids errors due ‘to auto-suggestion.» The 
observations of the authors are meant’ to apply to in 
‘Effect of: on Visual: Fatigue: Oi: Schneider: 
(Zeits: techn. Physik, pp. 365-367, 1924)4-The author! describes:the 
results tésts carried out ‘to determine the-telative: fatigue of 
eye With ‘twenty lux illumitiation of lights vations colours. 
results with yellow light’ were similar those\\btaitied: with 
white (tungsten filament vacuum lamp): ‘Maximum fatigue found 
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speed of' discrimination ; and power ‘to! sustain’ acuity for spectrum lights 

of a high degree of purity, the efficiency of the-éye' is ‘found>to be 

in the'mid-région éf ‘the: ‘spectrum, ‘but is still: inferior to ‘that: 
with white’ light: illumitiation.' ‘The’ spectrin; lights employed the 


investigation are‘ equalised’ both luminosity. Fatigue 


Fg are carried out showing that-yellow (amber) light i is most favourable. 
for. sustaining clear sight, and shows ‘the least ‘tendent 
corhfort!, In! the ‘Discussion, the | ocular) valads"'6t -Variots® daylig 
lamps” “are referred to, short’ given “Of the’ 
and’ pathological effects of ‘workitig “under “ebnditions' of low-intensity 


pp. '278+280; June 1924 Experiments: are destribed whith. ledd: 


the authors to: the conclusion :that:the phenomena observed! by Marshall: 


(52480, ‘Projection: Photoly jes Large’. Sizk\ wer Distances: 


L. Lumiére}: (Revi Optique, 3.:pp. 28 1+283, prot 


jection of large images in a Toom where the screen is necessarily far from 
the objective presents s difficulties with images obtained on auto- 
chrome plates’ or“ateount of ‘satisfactory solution? ‘the 
problem is furnished by the use of planoconivext 

‘The ‘Application of the ‘Tube -Photometor in 'Spectrophotometry, 
K, Schaum, 'W. (Zeits? wiss) Phot. 23. pp: June, 1924.) 
The ‘weakeiting of light ‘by means of diffuse reflecting colourless: layers, as 
it has ‘been’ ‘applied by' Schaum Selig to quantitative spectral 
photography, ‘meets with difficulties ‘in’ the ‘ultra-violet; sincethe ehfeeble- 
ment Of light obtained by! means’ of ‘photometric’ measurement: in the 
visible‘ portion ‘does not hold for the region! of sélective absorption.’ ‘The 
authors have therefore endeavdured to make tse of the quite simple light 
weakening by diffusion! in'such away that-it may be<also: available: for 
the region Gf'selective absorption.’ Thetwo bundlesjof rays arecomparéd 

means’ of a 60-<dalled ‘tube photometer,” andthe’ weakening ofthe 
light is prodiieed}; not ‘increasing the diffusing layers; but by léessenjng: 


of the scatteringsurface in’ which ‘a' path® Of Details: 


are givén of’ thé ‘arrangemerit and “the résults’ obtaitied ' inthe of 
potassium bichromate.” The authors hope shortly to make the 
in'quartz and carry éut measurements in'the « oft 
2482. Double Spectograph for the? Fav! Py 
June, 1924.)—The instrument was designed for the study ‘of solariradia~ 
tion of wave-length 2100 A. Less refrangiblé rays are diffused by the 
eleménts of an-ordinary spectrograph in”’such quantity as tofog 
the before the shorter waves| can ‘beretorded: In’ place; ‘thérefére,) 
of an ihstrament' with 60° prism ‘twospéctrographs ‘are used’ in trait,’ 
each | ‘a 80° ‘quartz prism and! lenses ‘of cm. focal ‘length: (for: 
2000: from the ‘first is’ thrown: ‘screen’ with’ 
VOL, XXVII.—a.— 1924, 3M 
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adjustable shutters, which are tee only that part of the 
spécttum: which it-is: intended to:p aph ‘with the second instrument. 
Most’of the cdpperilines between 2150 Ai and: 1960 A, were recorded with 
an exposure of one:second: | Both plates, treated with fluorescent 
oil, and jalso| Schuman’ plates. were used... With the latter no: trace \of 
2483. The, Relation, between ‘Axial Thickness and Form, for 
Single Lens.i; Smith, , (Optical Soc.,. Trans, 25. 3. pp, 107-112 ; 
Dise,, ‘112, paper, contains ‘a. comparison, between, the 
exact and,various, approximate expressions connecting the attainable 
aperture and the axial thickness for simple lenses of various ee Ra cee 
most — suggested is 


whete and are: tatios- dépending on 
thickness and! lens shape in relation ‘to! total lens curvature: The paper 
itself should beconsulted; as: it is entirely mathematical. . In the Discus- 
sion the above formula was welcomed, present practice using a form 
Tom +. 1)/3 = Af3) where: Ro), 


Oni Lens. Faults for Oblique Pencils. Eva Haberland, 
Physi, pp. 286-3823, 1924.)—The paper, contains.an extension 
of the Waetzmann-Bratke interference: method, [see Abstracts 473, and 
1144 (1924)) for the investigation of optical systems to the case of oblique 
pencils... The interference..images are’ investigated: for different types of 
objectives with inclined, lenses... The characteristic forms of the; interfer- 

ence curves-of the normal case are'found to. be: unsymmetrically distorted. 
For) objectives;i which in the normal position-exhibit perpendicular equi- 
distant fringes by which the spherical aberration for axial points is corrected, 
the interference. curves are now increase 
from the. edge.image. theory of interference for oblique. pencils is 
developed: ifirst theoretically. perfect case, and then, for practical 
examples, using far, as: possible general! assumptions as to‘lens errors. 
The. theory:is. then ‘applied: to the special case. where, the! only lens error 
is the curving»of;the focal surface; a circumstance which for some tele- 
scope objectives’ has been supported: by observations. Comparison with 
experimental tesults:showed: that: valid conclusions may. be drawn. with 
tespect:to lens; faults. (distorted image; astigmatism, coma, etc.) from the 
interference images, and quantitative agreement with theory iwas found 
by durvature determination of the image. The, author, opines this. line 
of activity will yield fruitful results in this field if pursued. A process is 
described. ifort the ‘determination: of focal distances.for oblique <pencils. 
‘Sonte ‘twenty-four figures) and. phy jare included, ini the; paper; 


Yo 
Use cof Diametral Plane.” Elementary Geometrical, Optics. 
‘Ci: (Phys. Procy.86,.pp 204-299 ;, Dise:, 299-302, june, 
1924:)—-Shows that dens be -specified, not (by its,focalilength when. 
in @it,! but by its two radii of curvature and its refractive index, (or,the. 
Jight ;within; it), the graphical method, can, be,used to, solve 
VOL, XXVII.—a.— 1924, Mr FIV 
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simply such problems as: the «telative: sizes image, 
the rest T. H. Blakesley and R. Appleyard suggested. other 
ia in which departures might advantageously be meee from the 
classical methods of teaching geometrical optics. WETS W. 
Anomalous in the Vapouvs | Metals: 
F. (N. Ciniento, ‘pp. 115-181) ‘Jan “April, 1924) Rxperic 
mental investigation on the ratios of the “oéfficients in Sellméier’s 
lula as Between the two’ rays! of various doublets in ‘the principal 
series “ot of ‘the ‘aline ‘métals.”° ‘The ‘Sellmeier formula 
must now be regarded as ‘an empirical ‘approximiation, ‘departed: from: at 
‘smal tiparison with the wave-length: 
279-282, April 13, 1924.) — When a beam Of plane ‘po 
passed.through a suspension of small particlés, the 
diffused. i ina direction normal to the electric vector in the incident beam 
This. light is With greater, concentration and incteasing 
size it is, found that light i is emitted in other directions, in’ which the 
wave-length distribution involves the instead of the power: 
Ke R.. Ramanathan. (Indian Assoc, for Cultivation. of Science, Proc. 
8.3. pp. 181+198,. 1923.)—-The author corrects and extends his former 
paper on this subject. . The reported change in the imperfection of polaris 
tion of the. transversely scattered light in carbon disulphide when , the 
wave-length of, the. incident light is altered, is not confirmed, Ot 
liquids examined also do not show thiseffect,, 
_ by Cabannes and King, and their theories of molecular scattering Sone 
in fluids are discussed. . The conclusion, is reached that the presence 
loose. molecular. groupings having a higher, degree of bd than the 
individual molecule would explain. the observed, low value of the impr 


2S 
2489. On Properties of Photographic Plates. ac. Fabry. and H, 
“(J. dé Physique et le Radium, 5: pp. 97-104, April, 1924,)—- 
The authors have obtained some new results with aninstrument for regis, 
tering the densities of photographic plates during’ long series of researches 
on the ‘radiation of solar ultra-violet: rays-and atmospheric absorption, 
The laws of darkening of plates are discussed in the light of Hurter and 
and it is pointed out that for normal development the 
value of gammia (y) is ‘unity, but-for prolonged development may, be 
of 2’and! 3..° The influence of the wave-length of the active radiation on, 
the development ‘curve is considered, and a curve\is.given showing. the. 
variation ‘of from about unity value for a'waive-length of 2500.to300Q, 
with gradual ‘increase to nearly:3 for wave-lengths of 4000.,to,4600,, 
Photo-micrographs of sections of photographic plate films are given showing 
the differences in'the constitutions of the emulsions with. the, visiblesand 
the ultra-violet radiations: Calculations are:given in connection. with. 
density and" éxposure relation, the results’ ‘leading ‘to. a’ final. ex 
for the density D:of the form C + (m’fm) ‘log-I, where 1 is the intensity, 
VOL. XXVII.—a.— 1924. — OV 
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2490: Diffusing Plates; M ethod. of 
Measuring Diffusion. J. Eggert and G. Archenhold. (Zeits. phys. 
Chemi/ 110. pp, 497-513, 1924.)—-The first part of the paper is devoted 
to.a description of two methods of measuring the diffusing power of 
translucent plate... The first. method depends on the fact that when : 
object is viewed through. a diffusing medium, the edges appear softened 
to.an extent which depends on the diffusing power of the medium. A 
convenient form:of object is. set up and.is photographed with and without 
the diffusing plate 1 cm. in front of the object, the photographic i image 
being three times the size of the object. The region of the photograp c 
image close tothe. gaey of the object is divided into a number of 
narrow zones, parallel with number of silver particles 
deposited. is counted for ‘each zone “is drawn with the number 
af the zone. as abscissa and the particles as ordinate, The 
slope dy{dx. of. this graph i is taken as a measure of the diffusing power, 
the angle, of ‘slope. decreasing with increase of diffusion. The: second 
method ,of, measurement depends upon the fact that the ratio of ‘the 
apparent brightnesses of a white and a black object is reduced by the 
interposition of a diffusing medium. A plate of opal glass ‘is’ co 
eiigl @ black card containing four small apertures 15 xX 5 mm. These 

caused to have brightness in the ratios I : 3°5 !12+9: 60 by pldcing 

ver each aperture a piece of exposed photographic’ plate of the’tequired 
ransmission factor. This system is ‘then photographed, and.‘the 
eI sities of the images of the four apertures' are measured by means of 
al ns “photometer. ’ The densities’ are‘ plotted’ as’ ordinates against 
he Ano wn brightnesses of the apertures as absciss# on a‘ logarithmic 
a This procedure is carried out with and ‘without’ the interposition 
the 


diffusing plate under investigation, and the graphs are found ‘to be 
bly st and 6’ are the angles of slope of these Jines 
without and the medium respectively, the diffusing power may be 
‘by the fynttion (tan — tan &)/tan’@. ‘The limiting value of 
is ‘function; expressing complete diffusion; is unity. ‘The same thing 
may be otherwise expressed thus: If g be the ratio of the brightnesses of 
two ‘sourtés! without the interposition of the medium, and the: gorre- 
sponding aj it ratio with the: medium then; the 
power P flog q,flog gq}. Of 
“The sécond: ‘part. of the: paper gives a of 
with ‘various emulsions. It is. found: that (a): the diffusion. increases: with 
the distance between the medium and the:sources, at: first proportionally, 
but afterwards more’ slowly, approaching a limiting: value, which 
charatteristic’ of ‘the medium ; »(o):for similar emulsions, this \limiting 
value of’ is approximately proportional to. the: density s. Hence iit 
follows that; for ‘small values, additive ;:(c) for different. emulsions 
thé Wiffiision ‘increases with the silver'grain size; (d) the diffusing power 
Widastiréd’'as described above; is in’ agreement with visual; sotimation as 
‘the ‘order im which different plates are 
other’ results obtained, it-is found that a: 
bright light fora: short: period lower value of for the, same value 
as’ Compared: with: a similar plate exposed: to a lower. brightness for 
period, Further; ‘itis found that an. plate has..a 
VOL. XXVII.—A.— 1924. | — 
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Thee Photoelectric. ond. Phosphorogenic 
(Comptes Rendus, 178. pp. 2244-2246, June 30, 
_ of the work of Lenard, the author has investigated the effect of the presence 
of a,galt of, bism n, the photoelec ect, Boxe fluroes and 
bismuth, in the. mixture to 
obtained: that pure ealcinm sulp hide containin ho 
exhibits .no.photoelectric effect, When ‘the ‘phéspliorogeriic iiatertal 
ia present the photoelectric effect is ‘but there isto 
evident relation between the magnitude of thé effect and the ¢oncen- 
tration of the bismuth. The greatest photoeléctric effect was obsetved 
when the concentration of the bismuth was 1 or 5 parts per 100 of the 
tmhixtute. A’ greater’ photoélectric effect: way, ‘howevet, the 
‘case Of a specimén of’ caleium’' ‘sulphide containing bismuth, prepared 
differently and ‘containing lithiunt. “There appeared! tobe ‘no’ relation 
between the photoelectric an and luminescent effects observed. 
2492. The Size-Frequency of Grain» of ‘Siloer 
Emulsions and its Relation Sensitometric Characteristics. 
aphic ‘Densities derived) from’ Sixe-Frequency Data; P. 
‘Hi. 'Trivelli and’ Ei Sheppard. (Eastman: Kodak 
‘Research Lab: No. 200:? J. 28: pp. 620-543, 
utié, 1924.)—The object of the présent work. was finda method of 
deriving densities’ for any ‘given exposures ‘in’ the 
‘Hi atid (density-log exposiite)* curve of a simple: photo- 
graphic emulsion ‘from its grain size-frequency distributions That of a 
Laritern emulsion has been determined, and it was found that neither 
the simple’ éxpdnential nor the Gaussian type of equation) would fit. it. 
A “Satisfactory eqtiation, ‘however, results from 
assuitiption’ ‘that the growth of the’ particlés in the emalsion is: pro 
portional to'théir sizé (surface; of less acctirately, their projective area) 
at any moment. The formation of a git fees emulsion on the basis 
of this assumption appears reasona Caan has been accepted as true 
for a number of cases. It is shown te tonite! 
mental form (but not those used préviously by the authors) can be used 
to represent ‘both uniform diameter and uniform projective area classifi- 
cation. A method of determining ' density’ values from size-freqt 
data has been worked out, and consists in converting the ‘size-freqtency 
and projective” area distribution. “Then, by applying @ factor forthe 
increase i in size of the silyer halide grain on ‘devélopment, the arex'dis- 
tribution of developed grains is found, and finally the’ ‘composite’ density 
Dis calculated by means of the equation 


where 1, etc., are expansion ratios, etc., are | 

are the mean class sizes. A comparison of the dyaitheti density” eats 

- found in this‘ way, with the curve obtained by means of the’ thalofide' icell 

densitometer, shows poor agreement. ‘Possible’ explanations of ‘this ‘are 

given. [See also Abstracts 1125 (1923) and Ho! 
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of Todide\ of the Millon A. 
— Avance f. Physik, 25. 4-6. pp. 292-298, 1924;)-The author 

trum ; the energy account; the relations between these. 
of upon’ heating, 70 cal, sufficient aécount 

in, Ber. 16. pp. 210-215, 1924: )—The efficiency-ratio of 
flr ee to the incident radiation depends on ‘the wave-length ‘of the 
incident radiation ; it is constant, or increases slightly with increasing 
wave-length until a maximum fluorescence i is reached ;’ thereafter it falls 
ly. In the neighbourhood of ‘Concentrations ‘of to’ 10-5 


THEE 
ot) 2498. Viewty, F luorescence.. Perrin. 
178. pp, 2252-2254,. June, 30, 1924.)—In.a previous note the author 
shown; that . the. ; fluorescent power of, a, dissolved substance de 
exponentially when. the concentration, increases: @ = ™, 
one and the same fluorescent substance the value of the constant k must 
depend the viscosity of the solutions considered. If, in fact,. the 
proximity,of a molecule of the same kind can hinder the fluorescence. of 
ai molecule, which has.absorbed.a quantum of. exciting light, as well. at 
the moment of returm.to, the,normal state as at the moment, of absorption, 
the constant ’-will,depend on, the coefficient of diffusion of the dissolved 
molecules: For example, if a molecule cannot. be fluorescent, when, it 
finds.itselfat.a distance less than ¢€ from, a, molecule of the same in 
either atithe instant of absorption or at the instant of return to the n 
state,/k would. be twice as small for a solid. solution as for a solution slighth 
viscous. In |the first,,case, in fact, an isolated molecule remains isolated, 
although if,an important diffusion. is produced during the mean duration 
of the critical ‘state the probabilities of isolation at the beginning : and at 
end, of that state; are independent... With these, simple hypotheses 


PRE 


protection € are. obtained : for fluorescent blue € = 3-4-10- for 
uranine ¢ = 2- 5: for quinine € = 1-1-10-7 cm. 
another. important ac tion on the phenomenon of fluorescence ; it influences 
the, mean, of the critical State in which the molecule subsist: 
‘between the instant in which it absorbs and. that in which it re-emits, 
the duration of the luminescence after excitation 


al 74. 4, pp. 362-380, June, 1924, )=-Cases found in which the number 
of, quanta is so,large that the effective orbit is far wider than the diameter : 

the, atom, as usually reckoned. The smaller the greater 
the; tendency towards, and vice versa. 
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249%.) The, Poldriz Sodium: : Resonance. .. 

Fields; Py) Pringsheim: 

PP: observations of: ‘Wood and: Ellet: {see |, 
1861-,(4923)] onthe, polarisation, of of; Hg. and Ne 
vapours |under the imfluence-ofa magnetic field:may) be-entirely: explained 
by. consitleratiom of the: phenomena as! Zeeman ‘effectsy provided. that,only 
the: anomalous: Zeeman. effects,of the various, atoms concerned, are taken 
into: account: Phe gmost important: ofthe previously «unverified dedue- 
tions' made from ‘this explanatiom is:that: the two ios thie Diline 
should behave quite differently, for while. the Dg. line for oa 
Orientation.of the magnetic field: with ‘respect ta the’ electric. vector of the 
exciting given direction of observation;.should, show 
considerable. partial: polarisation, | the.,Dy line /should, remain. quite; un- 
polarised, To test this deduction the same arrangementas'used by-Wood 
and Ellet).is!employed, the ‘magnetic field» being: patallel tothe. exciting 
beam. and observations being. made perpendicular to: this! direction. | The 
‘source of light is a\Na-K.are:in quarté) 
Ine field: of: 200 gauss.and at a:te mperature:.o1 125° the: Dy ine,-when 
‘examined ‘through. 4) Savart plate’ Nicol): showed, the! requisedi hori- 
zontal interference bands; while the: Dy dine: is-homogeneons. throughout, 
confirming: ‘the: theoretical: conclusion: “The! polarisationm-of the: resonance 


fadiation: should also be independéent of :thé»polarisation the:primary 


light, This is also confirmed. expetimentally:i» Qmthéoretical igrounds 
the degree of polarisation; of the resonance: radiation: mustidepend off the 


density of thei Na ‘vapour, ‘the, polarisation. decreasing.‘ with; increasing 


effect may partially, iniso far, as.it depends: on the collision 
frequency; between, neighbouring: atoms}: be: compensated increase .of 
the external magnetic from» theoretical ‘considerations,; the 
degree of (polarisation of the D, resonance radiation must assume different 
values according .to.whether the;electric’ vector).of the primary radiation 


2» CO,, etc., when illuminated by a mercury rtz) 
Juminium Some of the main are given below. 


Variation, of the, Ultra-violet Fluorescence of Todine with Pressure. 
(a) Alterations Intensity,+The distribution intensity: calters jin, the 
ultra-violet (when excited, by 1849). a8,in. the visible when the pressure 


of the; foreign. gas is altered. The fluorescence below..4800 observed .by 


Wood, Steubis g behaves similar way... The \cause is. connected 
with. in, the. iodine molecule strongly. excited. iby 


-but,.not originated. external 
| ‘£43909 Yo 
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fingrescence, the presence of the second gas to. new 
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tinuows’. iodine:) band\\ at::8460 investigated»: by: Gerlach. and Grotiann. 
fAdstract, patticularly for Ny, 
the cbreaks! up'intoa series of bands. The total‘ iitensity, ‘unlike 
all other flubrescencd phenomena: in gasés:iand: vapburs, ‘the 
gastie! wp to: atmospheric pressure.) The series:of “bands cannot, however, 
‘becother than<a modified form of «the single ‘band, ‘since: such~ pheno- 
‘Mend as: wave-length limit, Maximum) intensity, rapid fall: towards: long 
waves, and gentle decrease towards shorter wave-lengths are the same in 
both, The be attributable-to:a molecule suchas “Photo- 
frat are piven! sor ahap ousded  bivotts 
ant ‘the: loidine Atom. The Sent: 13460 ‘is 
not 40 be attributed ‘to. the electron affinity spectruhr of iodine, ‘as thought 
verso: of. energy donsiderations' leading to 
this ‘fesult is: giveni« : ont oT 
Spectra produced:by: Tonic ‘Recombination. band 3460'is pro- 
bably the result: of the combination) of atomic'ions' I+: and: Various 
possibilities of the decomposition of iodine molecules into T 1+ 
Iti4 Yoel; axe! discussed; and/again ‘energy ‘considerations lead to 
theichoive jof b>; but lit is' probable ‘that the change to ‘the normal 
iodine molecule isnot effected ih ohe stage Owing ‘to correspondence con- 
siderations; According’ 1to “this ‘conception ‘the long wave' ‘bands ‘arise 
fromthe: formation: of anoletules violent: vibration ‘of the 
FW, Photochemical’ Ny to: iodine 
‘vapour a new, band wppears' in the ‘green! during ‘ultra<violet excitation. 
This'‘remains ‘undiminished at: higher pressures, and’ is ‘to be’ ascribed to 
an band, together with ‘the:3460 band;‘is to be regarded 
photochethical: lunvinescerice” in’ distinction 'to‘itrue fluorescence; The 
Observations ead’ to’ the! suggestion’ that 

Phe Absorption Series of Iodine Atoms—The' ‘theoretically ‘possible 

pcm of atomic lines in the fluorescence of iodine vapour and a 

"the trat iodine ‘a ‘are 


the “bf e banded radiation of iodine tmholecules are collected 
ther. The bands are produced during fluores- 
d are therefor to be fs congested with neutral 
62499. Quantum Theory of Band’ Sphetva ‘118. pp 
attafigeitient of the in band: ‘be 
described ‘by ‘sticcessive integers wm’ with successive lines, when 
their wavetntiiibers ‘are found*to be given, approximation, 
expression form Bini’ + Crt, where‘ A}''B; constan 
The' radiating ‘systems’ here’ involved’ aré molecules ‘instead’ ‘of atoms, 
in addition to the energy associated with’ electrons, two other types 
of energy may be radiated, due to rotation of the molecule as a whole and 
to! ‘vibration’ of ‘thé ‘constituent’ atomic Each of the ‘three 
“to the rules: of ge techanits; atid the 
| is given’ Gividitig ‘the’ total 
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ehergy: by Planck’s ‘constant: When) the initial the 
molecule ‘differs’ only ‘in! respect ofprotation, the spectrunr should. consist 
of) few! equally "spaced lines in ‘the far/infrasréd, some of which have 
been -observed. “Where rotation’ is accompanied by ‘change’ in vibrational 
energy of ‘the nuclei, adouble systein df, lines in the hear’ infra-red ‘to 
be expected) such’as that found: by Imes*in ‘thecase of hydrogen chloride, 
Much ‘more energy liberated ‘when ‘a ‘chatigé ‘in’ electron configuration 
accompani¢s these other’ changes, andthe: resulting ‘emission’ is* usually 
the: visible’ or ‘ultra-violet’ regions:'In' spite of ‘the: ‘theoretical: 
plexity,’ ‘progress has. beer (made in the) case of ‘the | 
bands ‘by “Kratzer,’: There are ‘outstanding’ difficulties ‘inthe’ absende of 
only ‘one line at ‘the centre of the bands and the’ alternate 
spating' Hires’ in the helium whith involves’ the: introduction of 
2500. Remarks, on. on Tartahowshy's,, Papen: On’, the,‘ Theory of Band 
Tartakowsky’s:paper [see Abstract 2078:( 1924) contains for an anharmonic 
oscillator a natural upper, limit: forthe: oscillation: quantum number, of 
molecules, Since the:present author) doesnot agree with the procedure, 
he now: discusses..the problem anew; the quantum: conditions for 
the anharmonic oscillator it is concluded that; the oscillation:energy 
for! upper Jimit/the work: of dissociation, of, the. molecule this demands, 
however; no limit in.general for contrast toi the 
conclusions of: Tartakowsky.'' In. no .case:has:such a maximum, quantum 
number) beén) obtained: by means of the formuke given by Tartakowaky. 
vard Coll.\Obs., Circ. 256. [8 pp.], 1924.)-+-The intensities of: 
with He, He 4. Si, Si+, Si+ +, Sit+ + +, and C + are measured — 
from: objéctiv¥e . ptism spectra, scale’ is ‘derived the 
reversing layers ofthe giant stars’ from‘types to. This scale’ is 
consistent for the different linesjand theelectron partial pressure in the 
layer of origi is approximately 10~* atmosplieres. . ‘The intensity changes 
of ‘a number of lines ‘attributed to oxygen; nitrogen’ and sulphur are also 
tabulated, Hence the ionisation potentials:of ON ++) N +; 


Physik,’ 290-311, -1924:)To the’ few cases 
radiation processes which have received ‘no treatment by’ the ‘correspond: 
ence: principle: belong those band emissions’ of’ “molecules which ‘take 
place’ via’ the'‘eo‘operation of the luminous: electron: .[See: Abstract 
1071 (1920):} >\The series of band edges may'be tegardéd’ from: the corre! 
spondence standpoint as combination oscillations, which arise through the 
periodic disturbance of the luminous electron of the molecule by the motion 
of the nuclei; *'Peculiarities the coutse of the intensity in thes¢’ series 
aré explainéd on this basis, and correspondénce ¢orisidérations of a'simtilar 
lead @ discussion of the proper standpoint for the‘ treatment of 
of the spectral lines by pressure, «To-eomplete the subject a 
of the Compton’ Ho; 
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The Absolute Intervals of th Optical, Doublets: and. Triplets... 
Landé.: Physik, 26) 46-67, :1924.)--The «relationship 
between: the optical. and relativity Réntgen. doublets;.expressed: in their 
common multiplet structure, ¢tc., to: thesconclusion {see .Abstract 
2104 (1924)) that both kinds of doublet/depend on corresponding model- 
like: processes in the atom.,, Iniconsequence, the relativity interpretation 
of the Réntgen doublets (Sommerfeld) must be regarded as. unsatisfactory, 
while from ithe multiplet data the explanation of optical doublets, as the 
telativity: energy difference: of,two eccentric elliptic orbits of luminons 
electrons must. perhaps ‘also be rejected,-sa long as the. basic. principles 
of the Bobr-theory.ate adopted. The above, relationship is now shown to 
be determined jfrom the absolute intervals, of ‘the optical doublets and 
triplets, being: derived from the: universal,.constants, effective quantum 
andjatomic numbers, known regularities of the intervals Av in the periodic 
system, and the proportionality factor. Conversely, the quantities 
Z + ‘sare derived’ from ‘the: interval formula, the division quantity 
s beifigiconstatit and = 4,-except for the first elernents, whens =.2;‘both | 
results: Being in: accordwith’ Bohr’s system’ of interlaced ;-orbits.. The 
theoretical derivation of the interval formula‘ {from the: Paschen-Gétze 
data) ranging’ from Li Av to. Ra + Av 6} depends on the 
fact that the luminous electron owes the complexity of its.terms essentially 
tothe innermost orbit change. Use can then be niade of Sommerfeld’s 
theory of the relativity L-doublets; and ‘this is now:suitably ‘extended ‘to 
optical doublets ‘and ‘triplets. This: telativity ‘interpretation, however, 


is:in‘conflict with the optical spectra and’ other results from the quantum | 


 theory*of atomic structure; ‘as is the case’with the! Sommerfeldtheory ‘of 
‘R6ntgen doublets, and can hardly be used for:explanation of the spectral 
terms without essential alteration in fundamental principles. The theory 
is:then develdped Réatgen 
2504» Vanadium Multiplets deflects: Ww. 
(Washington Acad. J. 14; pp: 161-1659, April 4;:1924.)-—In this note 
the author -gives.a few examples of several. types of multiplets in the arc 
‘spectrum of vanadium, together with the observed.and calculated Zeeman 
effects for the spectral.lines;,, Since the first note was published the:region © 
of the spectrum from violet to red.(4500 to: 6500.A.),.in which wave-length 
data: of inferior quality existed, has been remeasured;on the international 
scale,’ Most of the multiplets here discussed. .are:selected. from this 
‘interval. In the tables given, each of which gives data for one multiplet, 
the scheme of,term combinations is first. given, and.then.the observed 
and caloulated Zeeman effects characteristic of the: spectral lines are com- 
pared, In the,arrangement of a multiplet each spectral line is represented 
by, its above which, its arc. intensity. and, temperature 
class are given, while the corresponding vacuum wave number is directly 

io. Ay: Wileken.. (Cambridge Phil. Soc.,.Proc. 22. 124- 
May;..1924,)—-The, author's objective’ in. this'.paper is to elucidate 
the, questions gradual. refractive index, cause any 


of, an, incoming system, the reflection 
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as ‘it Abrupt | trinition (2) ‘the refraction law, 
sin = constant; strictly applicable ‘to a medium with a continuously 
varying index ?- paper by the Lord: Rayleigh [Proc] Lond; Math. 
‘Soo. 11) pp/ 5156; 1880], in which ‘he showed ‘that’ reflection 
in a gradually varying! medium, but ‘the attenuation 
‘may be negligiblein practically imiportant eases, We 
“The Tauthor’s’ coriclusions’ are A» non-homogenedus™ 
slowly: Varying’ propérties’ causes ‘reflection,’ but of’ negligible: intensity. 
(6) ‘In! sach varying medium the: ordinary Tefraction law’ of “the tay 
‘paths, ‘determined? as: orthogonal to the fronts’ of ‘constant ‘pliase;: does 
“not hold; the fefraction ‘being ‘slightly Iés$ ini ‘amount ‘than according’ to 
‘Snell's law. ' deviation ‘becbinies lest’as incidence is approached. 
(c) Total reflection may occur for a very’ oblique ray, if' the layer thick 
enough, thé ‘ray path’ then ‘bending round’ curve “and 
eterging ‘at an angle’ equal to that of ‘incidéncé:| He finds ‘that in most 
of the investigations published’ ‘hitherto the ‘validity of Snell's’ law has 
‘been implicitly or “explicitly ‘assumed; ‘and’ to show How thé  étror arose 
he first gives the’ usual solution, starting from the getietal wave-equation, 
after separatifig’ the time’ variable 0, 
where 'h ‘isa réal’ dontinuous' function” ‘of #' only, of the ustial meaning, 
He then starts with the°assumption U being a’ cofti- 
plex function ‘of’ andy, subject'to POP + + 
variation of" ‘the medium is specified’ 
the form’ hk = + small ‘constant; higher’ powers 
red ‘with ‘kg: “The’ solution ‘is’ then 
approached by faking = +i(lz + Vcd + y+ +. sy" + ty, 
cosines the! in ray, of ‘formal, and 
not necessarily real, to 
to’ ‘be aed on account of the variation of 
not leading to edmplicated ‘ate worked « 


2506. Half-Integral inthe of bi Stark 
hat General’ Hypothesis’ of’ Fractional Quantum Numbers. A; M, 
Mosharrafa: So¢.; Proc; 105.’ June 2, 1924) 
Mention is made of indications found by v investigators, '¢.¢: WE: 
Curtis, ini ‘study of helium’ bands’ (see Abstract’ 1856 
(1923)]; of the' occurrence’ of fractional quantum numbers. K. F. Niessen 
Zar’ ‘Qtiantentheorie dés Wasserstoffmolekiilions’”) observes’ certain 
discontintities in the energy graphs between syiimetrical and asymmetrical 
niodels ‘which strongly suggest gg 
orbits ‘for thé ‘latter:'” A’ ‘line’ df ‘reasoning. is’ followed’ in 
which the introduction of half-integral quantum numbers is consistent 
with the. resolution of lines in the Stark effect. It is shown that_half- 
integral components are to be expectéd ‘much less in’ the casé ‘Of the 
higher ‘than the ‘lower members ot. the “Balter series. enteral 
formula is ‘suggested having the special merit of ‘to ‘the 
law of least action ‘as @ limiting A CL. 

9507. The State tn: “(Phys 
Rev. 24, ppl 113+128, Aug:, 1924,)—Dhe persistence of the “ radiation’ 
produced: by 4 9-Volt imipacts in Metcury vapour was measured in'a four- 
electrodé ‘tube’ the ‘type’ usually ‘employed >in ‘Tesohance' ‘potential 
| VOL. XXVII.—A.— 1924. 


Saw 
. 
t HG 
t 
t 
t 
on 
t 
j 
bs 
Fey 
4 
ead 
J 


SCIENCE ‘ABSTRACTS. 


measurements, consisting of an ‘equipotential kathode,of simple. design, 
en, inner gridG. for controlling the velocity of the impacting electrons, an 
outer photoelectric grid and a photoelectric: plate, »A.c.: and: d.c. 
voltages; were applied; to the two grids in such the: electrons 
had sufficient velocity to excite the radiation only.in, alternate half-cycles, 
and that the photoelectric current: to ;the, electrometer alternated 
direction simultaneously: As a result of, the persistance of the radiation 
there. resulted. a decrease; in, current,. with: increasing frequency, 
reaching a.1minimum at 1800 cycles fora distance between grids of 171mm. 
and, at.3800 cycles.for'a distance of 8:5:mm.,., These. results did, mot vary 
much (with pressure, ;,0-003, to. They» show.a lapse.of; time 
' between the excitation and.the arrival. of the first radiation at the’ plate P 
of about 1/3600 1/7600 sec, respectively. .A mathematical. discussion 
shows, that, the.diffusion , ofthe, radiation repeated emission, .and 
te,absorption {the ‘‘:imprisonment of radiation.theery) cannot. account 
for these. results, on assumption, that; the 
excited, atoms remain.in a metastable. state ; and. .carry the energy,.of 
excitation to the photoelectric surfaces ;and, there. gives, it up, gives results 
in very close agreement, ¥ ith the obseryations,, The conclusion is that 

: smetartable state is fo | by the atoms excited by. the.4-9-volt electron 
ts, and that these are the, effective: ones producing the ~photo- 
electric ‘response, in the tubes. these experiments: the. state. iis 

the:only, one excited, by, the: impacts. in. appreciable amount. How these 
results can be reconciled with the Bohr theory, 


4 


n 'y aud (Ann, que, 12, p, 178, 
tion: to, liquid bromine, spectrophotometric, measurements: being made, 
using -very..thin Jayers.of the liquid, between quartz plates. A Nernst 
lamp: ig used, as; source,; and Glazebrook, prisms eventually, replace. the 
layeryof bromine and, enable the absorption to bejcalculated,. The wave 
lengths, are obtained by, comparison with.a mercuryware, spectrum. 
found thatthe maximum optical density corresponds to a'wave- 
length, 0.417,44,, Ribaud, had shown, that in, the gaseous. condition a 
absorption. occurs. at,0:415 4,.and hence the maxima appear 
to. coincide, ,but, the. absorption. related to, the same mass. of bromine ate 
very different, the. of the liquid being more than, double 
2509, Application Spectographi. Analysis to the Examination, of 
Elements .in Substances. found. in. Italy... C., Porlezza, and, A. 
Donati, (Accad..Lincei,, Atti,, 33, i. 232-237, March 16,, 1924.)-— 
In a, preceding note the value of spectrum, analysis in detecting rare ele- 
ments and in serving as a control in the case of ordinary analysis has 
been: considered.'\)/ Modifications have: been introduced: into ‘the method 
applied (by Urbain: (1)Besides making use only ofthe: violet: or:ultra- 
violet portion of the spectrum as in Urbain’s method; the part'extending 
towards the red .has been used, withthe help of a‘spectrograph,..giving 
VOL. XXVII.—a,.—1924, 
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Phe dnalysis\bt the materidla has: 
been completed ih two: ways: '(a) by. the spettrographic examination ‘of 
the ‘precipitates obtained with single analytic groups and with insoluble 
residues eliminating silica ‘if it occurs ; (by by the spectrographic examina~ 
tion of ‘precipitates or: residues’ obtained ‘in: fractionating precipitates of. 
In the’ present; note. are described: swhichs -extend* the 
method! ‘of ‘spectrographic’ analysis: to: various other natural substances 
occurring in Italy; chiefly rocks, in'order:to show the presence'of elements 
which are perhaps fugitive through occurring only in traces, and at the 
‘time possibly to establish the: ‘presence*of ‘elements not -hitherto 
proved to octur'in Ltalian substances,’ ' Various rocks ftom different parts 
of Italy are’ considered in ‘detail, but the research: 
provisional character, having been confined’ to one région of the 
The Pine of the ‘Yellow Helium 5876A. 8) 
Ortistein and’ ‘Burger,’ Physik, 26. “pp. °67+58; 
1924.)—Measuremients of the intensity relation between the components. 
of the liné 5876 give ‘a ‘result 1: 6 as opposed “to 'the' ‘theoretical’: 2)' 
and ‘it is ‘condluded- that this’ yellow line hottial ‘doublet of the 
(Zeits, £) Physik, ‘26. 1; pp. 122; 1924;)—~This paper extends earlier pub- 
lished Work Abstract 1481: (1024)) on the irén ‘spectrum; in whith, 
according to the Sommerfeld method, ‘the lines were regarded ‘as combina~ 
tions and intercombiniations of;:terms of the triplet-and ‘quintet: systems, 
New work‘has meanwhile been published ‘by ‘Walters: [see Abstract 1480. 
(1924)], and the present paper now establishes terms of the septet'system 
and' their intercombinations with the fundamental term d of the iron. 
ectrum. From a comparison of the intensities of the intercombinations 
‘between the three series systems of iron anvespecially close conneétion is 
opined between ‘the triplet and quintet systems, from which the septet 
system is: excluded;’Confirmation’ of ‘conclusiénswith respect to:term: 
-combinations‘in Part I is afforded, and @:series of riew triplet and quintet! 
terms ‘completed) ‘while about a“quarter of:the t6tal! numberof iron’ lines 
2582. Structure’ of the Iron Spectrum) Hilda: Gleseler 
an... (Zeits, Physik, 25. 2. pp. 165-172, 1924.)—From previous: 
work ‘see Abstract 1474 (1924)] it was concluded that the normal state 
of irén dtom corresponds'to:a d-termof the. quintet system. .Laporte 
has ‘investigated the’ multiplets of Walters ‘and: identified a: series: whose 
limit: corresponds’ to an ionisation potential’of volts; Farther work 
by the! authors; using the plane grating ‘spectrograph: in the Einstein 
tower, which has’a dispetsion of ‘per'mim? in’ the second order, has led: 
to’ the ‘analysis “of multiplet. This: belongs to: a: furthersd-termy 
oi' the quintet'system.' This group corresponds’ to: ‘an: ionisation 
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2513. Relations Between Pressure-Shift, Temperature Class, and Spectral 
of the Iron-Lines.. M, A. Gdtalan. . (Nature, 113, pp. 889-891, 
June! 21, 1924,.)---A review of past work, together with -an account. of 
the. author’s..latest contributions to: the subject, too. detailed for. 
abstraction. Lines forming multiplet are, equally affected, by pressure, 
and different multiplets are differently affected. It seems, therefore, that 
the effect depends on the radial.quantum numbers.. | Large orbits may be 
more affected than small, ones by pressure; consequently, transitions 
will, be.'more affected | between large. orbits: than: between. cones. 


Analysis. ..G. Porlezza... (Accad, Lincei, Atti, 33.i: pp. 193-197, March 2, 
1924.)--The author. has previously pointed out. the. existence of a band 
spectrum in the arc spectrum. of this element, and in the present paper he, 
gives measurements. of the positions of the, lines in this band, the 
length of the head of the band being A = 2414. The wave-lengths of 
eighteen lines are given in a\table. These extend from 2419-1] to 2426-1. 
There.is an,almost continuous background in: which individual lines cannot 
be. noted... There are about seventy -lines in; an, interval, of less than 
60 A.U... The author. inthe present) note. considers some rock speci- 
mens which were examined and in part analy sed by: Aloisi and described 
in his volume on Mt. Capanne, in, the island|of Elba, These specimens 
of rock are eighteen in number, and are divided into nine. different types. 
The analysis of these rocks is given, and the percentages of the various 
components are recorded in a table. The appearance of the band spec- 
trum of silicon in the various specimens'is considered. ‘Witha 
of of 35 some of the bands and lines appear... With about 60 of 
silica a spectrum of notable intensity is observed, and such as interferes 

7 with the observation of the lines belonging to the other elements present. 
The conclusion is drawn that in spectrographic analysis it is necessary to 

ai 2515. Fresh m ‘Spectrum of ‘Silicon 
Porlezza., (Accad;:Lincei, Atti, pp, 283-287, April 13,,1924,)-—In 
addition to those given: by Dufour, three new groupings occur in the 
band spectrum of N == 23580 — 166:5.m 
(m= 0,12; 3); > N = 23624 —.165:6 m 
(m 4) (Z9, 23416 — 161-5. (m . 
For. X’ and Z’ the coordination is shown by comparison with the 
results obtained by Dufour in the study of the longitudinal Zeeman 
Six) other-groupings, each. of two components, are also 

ai: 2516. The. a Vacuum. Are... Bartels. 
(Zeits. Physik; .25;.4-6. pp. 378-401, 1924) s-Aiwacuum are which burns 
between ‘iron’ as: positive and. sodium. as negative electrodes may; be 
divided ‘into several, parts, the various. portions, showing important 
differerices ‘in, the, intensity relationships: for, various: lines, In. Part, I. of 
the paper the ‘author. describes the experimental arrangement. of such 
an are,the quantitative, measurements of the intensities of; the lines 
and ‘the physical conditions under which they’ secon 
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_ is a small iron hammer, the whole being enclosed ima’ glass. sphere with 
four additions connecting to electrodes; ‘pump; ete., the appatatus having 
& quartz ‘window through which: the:observations are made. The are 
shows characteristic division into various: parts. Near ‘the soditm; where 
the atc emerges, the flame’ is brilliant yellow, ‘but this: ‘core’ 

more or less continuously to’d surrounding shell," which often’ fills the 
whole arc ‘vessel’and is coloured ai deep green: It'is easily/seen that in'the 
core the D lines are very bright,’ but‘ that in the green ‘shell the intensity. 
of the diffuse seriés lines ‘is much stronger; ‘This total‘arc, A, burns until 


all the’ sodium ‘is ‘evaporated, but’ just before! going’ out «it changes 


suddenly to @ second type of arc, B, which’ burtis dull:yellow.and |with- 
out any division into’ ‘‘ The causes of this change ‘are discussed. 
“The? experimental ‘methods of determining the relative intensities. of 


given lines ate now déscribed; the source being so arranged that,part.of 


the slit is illuminated by'the yellow light of theitiner-arc: and part, by) the 
green light of the shell. Arc B examined. modification 
of a photometric method’ used’ Koch: :is,described;\ whereby «large 
2 intensity ratios may be directly measured, and by this.means:the changes 
in intensity Occurring’ in the transition /fromy core:"' ofvA, 


also‘from A to B, are measured. Two: diagrams:are. given-<chowing 


the relative intensities of various lines in different arcs. 

It is. concluded:“from the -measurementsthat. the. tramsitions 
allowed “by thé azimuthal sélection princijile‘arethighly favoured.in. the 
excitation ‘by electronic’ collision.-: ‘The: results: ‘are: also. regarded as: in 
agreement with Rupp; who ‘found ‘that the» HS» is:produced the 
exéitation of neutral atoms; while the NS is the of recombination 


between iohisédatoms ‘and electrons:)) omy 6 017-0 


spectrin at'the NS: isidescribed. which, shas; the 
gatvie ¢haracteristics’as the continuous’ spectrum at the: end of the Balmer 
series; and therefore, according to Bohr, to the 


adilition of free electrons to the ionised atoms; “hy axis Wa: oe 


the Absorption Lines:in the’ Spectrum of the. Metallic. ‘Spark,in 


Water. O» Revs 24. 129-133, Aug... 


‘These ‘spéctra;Seven of which are: teproduced, consist, ofa. continuous, 
background rossed by, bright and dark: lines: characteristic of the, metal. 
For Al, Bi; Cd, ‘Au; Ir, Pb, Sn the absorption. 
littés aré those which are reversed in the arc. For Sb, Co, Cr, Cu; Fe, Mo,; 
Ni and W the water spark shows as absorption lines all the lines reversed 
inf the ‘atc; dnd Addition about'400 absorption ‘lines in-all, whichiaxenot 
“2518. Divections: of Emission “of. Phdtovalectrons Liberated by, Ronigen 
Rays! Bothe, (Zeits. Physik, 1924.) —Direc- 
tions in ‘air; Mel, E¢Cl and‘chloroform: vapour were:investigated by 'Geiger’s 
method. angle is smaller the the. breadth, 
of scattering depends on the proximity of. the:mearest. absorption-wave- 
length of the substance.’ Asyminetryappears bothin.the mean angle 
in the breaéth “of scattering, ‘and; depends; upon: the wave-length: 

Réngteh rays'and upoir-the atomic weight ofthe substance. 
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in Rock-Salt Due to X-Rays. 
and F, Reuther. (Zeits. £. pp.45-53, 1924,)—The authors 
refer ‘to: expetiments: previously: ‘described [see Abstract, 558 (1924)], 

to ‘Przibram’s-ctiticism of the:same... New, experiments on rock-salt are 
described: The plates A: and C were exposed to, the, same radiations, as 
previously a further period, making total of 137 days, and a curve 
is' given showing the diminution of the white contentiduring.the whole 
series ; the rate of diminution towards the; end, of-the period is,small, 
‘When ‘the plates were | re-examined, after being kept for 14.and: 18 days 
in'the dark, -very-little change in the. colour.was obseryed. Bright. blue 
rock-salt changed its:colour' under the: influence of;the radiation, passing 
through phase in one day; and, then became a dirty. 
yellow; the white diminished and the black,.increased during the whole 
period, while theiicoloration increased from the second. day. on, Dark 


blue*“rock-salt changed from. tint 69 to ‘tint. 63 to.75,.ée.,to a-blue- 


Here, as!:in: the former case,’ the. discoloured ,,substance 
often vety ‘spotty: The white remained nearly,constant and the black 
inéreased, The coloured ‘rock+salt contained. colourless. patches., -These’ 
wert: niuch ‘more sensitive than ordinary colourless .rock-salt,, as is. shown 
bythe curves:for the change in'the white content and in. the coloration, | 
For‘the former a:value;;which with the: ordinary salt is reached) in six 
is attained'in One day with'the colourless pieces taken from the blue 
2520::E of Temperature On the Rie X-Rays 
Aluminium’ Foil. ©, H::Collins. Revi 24::pp. 152-157) Aug.,, 
1924:)-The powder method of analysis. wasi used, a.coil of the foil) being 
placed ‘at)the centre! of the spectrometer in an electric furnace provided 
with openings for the X-rays. “Intensity, measurements for the scattered, 
wave-length 0-710 A., were obtained with ian ionisation chamber, 
atid 600° C. The scattering curve for 80°C. 
peaks at17-4°) 20°, and. 33: 8°: for planes;11},.100, 110.and 
These: are displaced for: the higher, temperatures because, of ,the 
, and are also decreased im.intensity, jthe ratios for Igoq. to 
being respectively 0-86, 0-815, 0-56 and 0-71. These ratios are con- 
siderably lessthian those predicted by the.Debye theory, 094 to O81. 
Relative: Spacing of Crystal Planes in Aluminium: Rod and Foil.—The 
angles ‘of the péeaks:are from: 0: 4° to:0-7°less.for the foil than, for, the rod; 
showitig' that’ the: planes in the foiliate about( 1-5 per cent. farther, apart 
as’ acresult of the’ rolling: ~ This, not decreased by; heating 
(Zeits, Physik; 25. 2) pp. 83-08, 1924,)--A new set of measurements is 
given on the fine structure of the K-border of the elements Ti, V, Cr and 
Mit'‘and ‘the of ‘the elements Sn,,Sb, Te\and J, and it is shown 
that the chatdcter of the:fine structute depends: onthe chemical condition 
of the elements ‘in ‘question, An absorption’ line at; the soft side of. the 
chief ‘torder only Happens with these: élements, when, the, element jis in, a 
higher degree of oxidation: An attempt:is:made to, give a. qualitative, 
‘the ‘appearance: called, forth: by the fine, structure... A: full 
tion; with diagram and photographiof the apparatus used, is given, 
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2692s Total: Reflection: of X-Raysw NiiGerrara, Cimento, 
1 14,5 Jani~A brief general, account, is. first, .giyes 
f thework! of: observers who :have: sought to )prove,, the existence. 
refraction’ of X-rays, the experiménts,of Hurion Izarn,, 


the, molecular. planes. to , is | 
oF, less, to ag high, as, 210”, the 


puted from, the Lorentz, d mig two electrotis 
ing,,are 17-7 and 18-6, tind 46 


indicate that | te of e elécti 


is ROEM near 

together of MoKB, ing incidence @ 
of 8 for MoK;. 


CuKa, and are. found. to be 0-63102,_ 


AT 


the’ Stuttering ‘ond Reat: Absorption! 
bok, WS cm: long, broad! and 
higt Parts’ horizontal partition; the upper 
ch passéd'dowtt of: the:lower 
td one tide of'the Centfal lite "so ‘as to avoid the impact 
t'K-tay't beam: At the téntre of the ends of the Jower 
amber was attached ‘4 ‘horizontal tube, containing four diaphragttis 
with 3 mm: holes: Monochromatic or homogeneous X-rays-entered iN 
the-end.of-this tube, and passed in a narrow beam along its axis thro aeoREON. 
a hole im. thenleft end of the box,,.and on through a. hole on theo 
side-into.an expanding conical tube...To_ prevent the entry of the » Charac- : 
teristic lead radiation into the ionisation chamber the walls were covered — 
with an! absorbing layer of « aluminium; to’ keeptdown 
as far as the ‘dlectrons ‘the aluniinium was covered 
with paraffitied ses mea he absorber plates were ‘placed either against 
the of ‘when the’ forward ‘K-rays entered the 
chamber, Of against the right end, when scattered trays. 
produced iotiisation ; pee es from 
the chamber. by.a' plate of of celluloid, over! which was plated a sheet 


a 
| 
expérimeénts the itotal -reflectionsef are .deseribed,,.and 
diagram othe experimental arrangement: is given., An attempt is a 
mades to ‘ascertain! by direct ‘measurements the length of | X-ray; way 
2523. The Refraction of X-Rays in Iron Pyrites. R. Vv. Nardroff. 4 
bys. 24. 143-151, 19 -Prelir values oO 
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of with 'gtiphité, with'@ hole allow'the 
té/pass through. The'theory is worked outin detail and 


obtained by meéans'of which the'scattéring-coefficient cam be calculated 
the! Obsérvation: ‘These’ are regarded asjincoriplete, but the results; 
obtainéd aré’ ¢oni with those ‘of ‘Statz,’ and ithe! values sare ‘found, to 
Sihaliér throughout. The values’ Of (o/p)fi' (ofp) ‘and 
for Voltages from 243 40 ‘185 'kilovolts ion the:X-ray bulb; where 

“Hg the of ‘extinction in: the: absorber; othe coefficient,of 
scattering, f indicates forward ‘scattering, backward scattering, and: 
the true absorption coefficients ; (a/p)b' diminishes with increase of ;hard, 


Testing Experi Thiory of 
| epting the of the scattering of KUtays 
i and Debye, an in € ent ' seems possible which woiild 
he. Simultaneous, prodiiction of a scattered’ radiation 
| electron ‘connécted with" it, ‘The diréctions “ot 


usly,. According to the hew pale of Bohr, ‘Kraniers 

ent possible ‘asi two Gei térs régibteri 

| e scattered ys, itis trie, Will only ‘act ‘by first 

‘cou 


The ns infer, “an d'so a 


2526, The K-Excitation Limit of the Light ents, Ve 

‘Wisniewski. (Physi; Zeits. ..26,,, pp. 297-298, . 1924.)——Th 

author refers to a paper by Hol — noma attention to ‘the 

the iabove limit,for He; \ 
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With: The; Manatior ‘given: DY The aut Or ass mes 
th 
that elements the two. K, electroms travel, round the nucleus, 
notin) dt dne-quantna,; but. m, nt t s 
i 


is assumed: in calculating 


he jabove that all the L eélectrons 
eel ae ‘been removed; It appears then that the two K elec- 
“3527. Bhalysi ‘Oy the Patter 
“Engi: “Chem: “rele pp. “July, 
of the pane ihVélved* in? the éxainination of crystals 
ays, Of "the method ethiployed ‘bys Hull ; vtlie 
Cubic; and ‘fatecentred cubic tet ticds 


pet 
2528, to Metallurgy. 


Ope direction,’ “Allotropy’ seems 


indicated 768° anid iby (ith the 
has'examined about ‘tweiity seties of-solid’ solutions, 
in’ the stats takes place by ‘replace. 
vent solute the space lattice'iof othe 
éte‘nust be’ greater attfattion between ‘unlike atoms »than 
@ ones! ‘the total volume dirhiishés, and the! shrinking/seems 
the cherhical between the When 
metals Nave’ different lattices! tWovkinds 6f'dolid solutions 
are fu “A Gidsblved in B withthie'B space dissolved in 
witht Space lattice.” In ‘sonie® theré is: a! hew> lattice for! the 
compe ‘atid’ B.  Therd drelfour different types Of space lattice for 
solid” tiohs, dbtisisting of Cu and Zn? Coringis complicatibn:due to 
difference between’ thefirst cryefallites' solidified and: the 
Sibsequeritly® deposited: sharp lines crystallogram ate 
broader “the different portions of’ the ‘metal: haver different 
Space lat from point'to pointy’ Graitisize effects are very 
importait crystals give natrow; uniform’ diffraction bands} 
each titly crystal gives its diffraction’ ‘overlap and 
indistinguishable; larger crystals” givé a‘! dashed" appearance to ithe 
band,’ the intensity being different at different points. With crystals 
of submicré pic, size bands are broadened. The identification~of 


new consti! uents nts and the preferred. oriéntation of ‘the due 
to cold work are are also dealt with. NTA, 


2529. Rep Remarks of Ari Dealing, 
the Use se of x ‘Rays Chemical Investigation i. Stintzing. (Zeits. 
Sioubaluy! dvells!ion | negative:’ results..of. author, the, Jatter, has 
described number. of, improvements, made by. 
anduse}of incahdescent: electrode, tubes,, which, enable 
Xrays té ber produced with a relatively low; yacuym, "ibe, 
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2530s The Amount of the. 
Back. ad Oberschlema.. P. Ludewig. (Phys. Zeits. 25. pp. 280-281, 
June 1, 1924.)—The author gives the amount of emanation per litre for 
twovsptings amd three borings at, different. dates pp 
to. (1924; Oberachlema, spring. the amount varies 
1840 Mache,emamation, units, per litre to 2600, units; this depends on 
flow: of; water fromthe spring, diminishing ;with,this. The i inate | 
the: winter: 91924 was: apparently,,caused, by, a, long-continued,, fros 
which. iprevented water ‘from penetrating into the 
the spring is fed. 


2531,.Lhe Measurement of S mall 


1924:)—-In ‘general the, ioniza 
sagt 


ponents;jone. dne a- the, 
sudden niovements of the electrometer, the, other, of 


and 
whith gives:a<more.regular movement,.,.In. the present paper 
shows how the first component, can, be. | and the yest 


gated, ‘The. ionisation, space contained: in. .a spherical. wir cage 
formed.ef} three wires. ‘bent, into, equal, circles and, fixed, at fight angles 
The,cage is kept at/240 volts, andwhen 
placécinside it, @.cprrent flows from it,to. a central, wire electrode, 
nected:-with electrometer. The cage .is..cantained in. a, brass, vessel 
near-the: walliof, which, at some little distance, from the, cage, nick 
thé fadiovactive preparation; The, brass, vessel is. gurroynded by thick 
cylinders,))\whith -to.a.large extent, prevent outside, radiation, fr 
penetrating itsiwalls;:the air.is then pamped out, andr raced by 
This. aborbs the. astays from.,the preparation 
thie walls; and; only: the and y-rays penetrate into, the cage. 
is aisbeady drift of the spot.of light from, the electrometer, whieh D 
upon: thoving photographic plate, gives.a.zecord of the current, 
(Method: Uf: the! atactivity, of the preparation. is, zero, .or, eyen j 


EL) table herewith gives, he radio- 
m being taken as WM > 


| <0-002 0 460 

rests te for plite the mineral polluxite; which contains 
having" béen employed." “Interesting: results: were obtained 
fi recent ly ‘prepared lead, and’ with lead which had ‘been exposed. to 

for’¥40 yeats The former showed ‘about ten times the radio- 
of the latter. Observations on the relation“béetween colour‘and 
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larly strong at rereat heights, are also menitioned. 


scattering: 


t of fre 


tad the term, 
using Jog b, the sean X-ray value ax be valu 
polation of law to these very short wav wale is only tentative, 
and more work. is The. is 
the 


Abs bsorpii jon Cyt os (Ro ; 


i y than, 

of elements tndicate that, ‘the 1 r he appar 


Ta ‘term to rep at sca, t and 
photo-ele n, twos of + fective wa ave-length 
gbtained (0- and 0:019 A. in fair, 
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is given of an apparatus for rapi erm ining, the 0 
expansion of commercial metals and in the form mn buts of abou 
24 in. length. The ‘apparatus cones of a vertical steel 
tube, 27 in. in in’. intetnal diameter,)the lower end of which 
1 steel or cast-iron base. The bar to be test rests 
‘quattz rod, pper end’ of which 
dial ga ‘Readings’ ot thie ‘are ‘taken 
through ‘the’ tabe ‘and afterwards’ 
Was Calibrated’ With! & spherometer. 
of metals ‘and’ alloys‘ a¥é piven.” the 
D, ferted ‘to the use of thermioitic Valve “circuit 
“gimal 


the results ‘were, ‘spe ‘a 
Williams and “V. ‘fnst: Minin Eng.,’ Trans. 

y., 1085-1069, for determining’ thermal’ 


ity consists ‘Of heatin “one end’ of bar’ dlectrically, measuring 
nonnt of transmitted ‘through’ the “bar flow ‘calorimeter 
nied to the othér end, ‘and measuring thé 'temiperaturd ‘gradient 
hé bar. ofder to perisate té for the’léss ‘of heat’ laterally ‘the Dar is 
surrounded steel pipe, electrically, treated at the bottom 4nd Sooled 
“the top with a water-jackét?’ The’ ‘test ‘bar is’ supported at’ one end 

socket, pon which a. 500-watt electrical | heater, is wound. 
are i 


given ‘by the: ‘xm, K>—— 


an 
de temperatu 


H. 


. 2536. Determination of Thermal Conitnicbiutey of Refractories. M.D. 
Hersey and E, W. Butzler; (Washington Acad. Sci., J. 14. pp. 147-151, 
April, 1924.)—-This paper contains a brief account of ie conductivity 
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Pittsburgh Experiment Station, U.S. Butea, 
suggested. formamla to correc 
heat:leakage and: departure from,a steady. appar 
heat ftows:outwardiin, both: directions,.from. a.flat central heater, 
isicaused>to:fiow along paths, petpendiculas, to, the surfaces of the, two 
samples tested by :mieans.of guar suitably, regulated... The heat 
input.ie measured: electrically, and. the. testing unit consists, 
heaters ahd guard-tings ‘wound: with; nichromer ‘wire, two, layers of, brick 
thick and four, thin, plat 
with Theoapparatus.ingludes.about, eighteen, thermocouple 
cirevits, for measuring the various temperature, drops. 
hbsiconductivity: is, computed from, the; equation.’ =, where 
-Hris thie heat ifiow, through area the,corresponding.. 
‘tiireigradient, Usually taken .to be. the over-all gradient 
Go'= ty -tglaz; where x — thickness of the layer of brick comprised betwe 
planes4, and \Butthen H, must betaken,as the earre- 
sporiding hedt averaged from. input,and. outflow, observation 
atthe réspective surfaces,except when itheted§ no,transverse heat 1 
of heatywithim thesriek.. Om account, of, th 
high temperature ‘of, the: cooler. surface,of brick; in, the experiment 
another! miethod: hasbeen ‘used. for applying:ithe conductivity equation, 
the actual’ temperature gradient atthe hot, surface,.where 
obser'vediis taken,’ and not the over-all. gradient... This yalue 
berdirectly arieasured,| but, it may: be-computed imiterms of the 9 
gradient» Gg the relation where..the,, 
correction \is given. by dG/Go (tor where, 
hotter surface.of:the brick, =; temperature.near 
!f=,mean: temperature of athe. bricks pi 
‘temperature in the interior of,the brick; midway between 
results care. given: of. six, independent, tests. om; Hytex 
hydraulic ‘pressed ‘bililding brick. and. jon, of. Georgia. Arebrick, 
From theseit appears that ithe. true.conductivity. in.¢.g.s.. units, of; 
Drickis-0 -0028 whemty 155°C. and 00029. when =17.5°,C, or 260° C, 
true conductivityiathy 4s.0,0049, and. 
2534s -<Application-of the. Interferometer the, 
‘Dilatation of Céramio: Materials: Ex: Merritt, (Bureau of Standa: 
‘determination: by»an interferometer method) of (the, thermal. ilatation of 
large mumber of} ceramic. materials joyera, temperature, range, UP.,t0 
about: 000%, were: in, theiform: of tripods or, pins 0:5 
to. 0 ‘mmi/-long, separating two interferometer plates of fused quart 
- (see Abstract 1057 (1919)). The under surface of the lower plate was 
unpolished and the upper surface of theirpper'plate was slightly. inclined, 
the light reflected from ‘this ‘couldbe cutiout-of the field of view, 
‘Phe-yellW radidtion “from He ‘was ‘used! /to.:prodtice the interference 
‘shift of:the bands, with: expansion of the: separators, (was 
-_observedowith reference ‘to a mark tuled:ou: the lower’ surface of the-upper 
quartz plate, (Fhe interferometer was ‘situate at the centre ofa vertical 
"electrically: ‘heated furnace: 30 cm.°:high, internal! diameter: 5 cm.i, The 
‘temperdtiire-was measured by a thermhdeouple:in contact. with the lower 
interfdrdmeter plate... The heating ¢urrent was adjusted! so that:t mate 
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Of rise ‘or fall tore 4% per minute.’ The materials 
tigated ‘consisted ‘samples of glaze,’ terra-cotta; tile,’ porcelain, 
35 pots; "atid unbtitned clay.’ ‘The results ave! shown! a 
e coordinating’ change in length’ per! cm.) with temperature: both 
and cooling’ ver ‘the Chosen ‘ranige:; ‘With seasoned»samples 
siste t réstilts' were obtained on'repetition,; showing that ‘the mathod 


ire’ available? “The dilatation the different’ differ 
‘and’ for'an any’ oné material it varies with the’ part-of the temperature 
‘dimensional chatipes ‘may also be brought about! by 
he data also’ explain’ the failute'of cértain glazes when: used 
iti Hotnbitiations, for ‘although the’ expansion/curves of two materials may 
lower: temperatures,’ ‘they may diverge’ widély the tem- 
919538.) EmissiveTests\\of ‘Paints: ‘fon.’ Heat 
Raitiation from’ Surfaces.' Wi Coblentz arid. Wi Hughes. 
(Biitéan ‘Standards, ' Technol Papers’ ‘No. pp. «287; 
‘account isgiveri of the results of experiments 
andertaken ‘to find means of ‘decreasing or increasing the rate of thermal 
radiation’ from heated surfaces, Data are: given: ion: the emissivity of. 
sheet-iton, ‘cotton-duck, rodfing material, artificial leather; etc., covered 
‘white’ paint,“‘vitreous* énamel, alumiriium® paint; etc: Duplicate 
samples of the midterial for! test’ were selected, and. the under (or-upiper) 
sidé “of ‘one ‘sample was’coated ‘with aluminium ‘or'some other paint. 
These "two samples*weré mounted -in' holdet\and ¢xposed to the sun. 
Aftér’ the’ two samples were’ thoroughly ‘heated; the jintensity of the heat 
fitliated from the uliderside of each one ‘was ‘measured by:means-of:a 
sensitive thermopile. It was found ‘that aluminium paint emits only 
$0'to ‘50 per’ cent.'as much thermal radiation ‘as the-unpaitited material, 
antl'as the' white paint; vitreous glass, enamel, ‘or other hon-metallic:coat- 
ing. data are'usefal in giving a means°for redteing the heat radiated 
of ‘roofs; tents, awnings; automobile tops; 
of ‘dlominium paint applied’to the top ‘of an épaque canepy— 
automobile top—redutes by 50 per'cent) the iheat radiated 
aby yp eoewee A coat of aluminium paint applied to the underside 
duck tent-cloth shuts out’ 85: per centi‘of the heat rayét “The 
‘these data’ didusé ratliators \is»discussed. It is: shown 
owing” ‘tothe fact! that house radiators. are .éssentially - convectors 
@' gain to 15° per ¢ent, in’ heat ‘dissipation into-the 
be expected ‘by’ covering: thé surface of the radiator with a 


ination: at of Eva poration 
Liquids of Haigh Hiv Awbery:. and. E 
(Phys: Soci, Proc, pp. 0303-311 Dise:, 
@uthors describe two! new:iforms of electrical apparatus for determining 
the heat evaporation of liquids of high. boiling-point and) discnss their 
relative mérits.' The fundamental principle: ofthe firsti apparatus the 
détermination: by condensation ofthe total‘ heat of. the.vapour} arid: the 

subtraction ‘from, the total: heat of the: liquid to just below, the 
boiling-point. ovThe diquid: was steadily boiled.in a large vessel heated 
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électrically: ‘and ithe:vapour: condensed! intol-a”silicon tube which: ‘was 
‘surrounded by’ a ‘water-jacket,! through! which a streant ©f''water passed 
at ‘constant! head! ‘couples atrahged: 
gave the*rise in temperature of ‘the water) and a thitd*couple indicated 
the témperature of the coridenséd: liquids Phe spécifie heat of the liquid 
wasdetérmined (bythe method ‘of omixtures, Tests*made om 
aleohblpwatet ard ‘afiline gave results This:apparatus 
addépted to measure the heat/required ‘to’ evaporate a known 
‘Mass of liquid ‘by submerging a tiquid. The 
chief ‘objection ‘this’ apparatus’ is “the ‘ntcessity ‘for subsidiary experi 
determine the specific heat of the liquid or the 
maintain the calorimeter at the temperaturé of the boilinig-point of the | 
liquid. ‘The second apparatus which is described gets over this difficulty. 
‘The liquid undertest. is contained in a\smallidouble-walled vessel. 
‘toa | cdtidenger tube: for. collecting: the»toridensed) ‘vapour, . Surrounding 
this vessel avthick ‘walled ‘metal enclosure: wourld with’a heating coil} 
80 ‘that 'itivan at the ‘temperature ‘asthe liquid: 
heated ‘by sheans asubmerged coil. tintil the: -vapour 
was just slowly distilling By weighing carefully the!!amdiunt 
vaporised per second “attwo known rates-of energy input :arvalue: for 
the; ‘heatof twaporation® (by: difference)’ could!be ‘obtained with ‘ahigh 
_ 2540. The Heat of Vaporisation of Carbon. de Forcrand. ’ (Comptes 
pp. 1868-1871, June 1924:)+-The: author referé. to“ the 
high’ -walue ofthe heat Vvaporisation '6f carbon! which is: obtained by 
substitution’ of the: known ‘boiling-point the formula ‘of 
Trouton' the ‘Netnst modification;: ‘He “has “previously 


which fits well: his values’ and) ‘cOvers) a) »wider: range; 
vie. from’ the» boiling-point -of He» 4125°torthat: of'Cu 2583? {abs.); 
Taking Violle’s :valueé:for the boiling-point)of C:as:8800°; the latter expres- 
sion ' gives’ for ‘cals. per gm: molecule): Values, proposed ‘by 
various observers: in recent :years; range 140,000: to 287,000 cals. 
per: gm: molecule.) Using Kohn’s réeent determination -of the: boiling- 
pointrof: fAbsteact 676: (1921)}, 4100? .abs.,: Li is 180,253 
LfT Againj:the -vapour pressure datagiven) by | Kohm: enable 
L deduced: by aid of the gives 
op Fhe Measurement: of: Small: Rates of Thermo- 
pile and: Hartree: (Journ, Sci: Instruments, 
pp. 265-272, June;,; 1924:)—This paper, describes: how the, rate. of heat- 
production ‘a-living muscle on ‘stimulation:may >be determined. 
special thermopile employed consists of iron-constaritan: couples wound on 
a U-shaped frame of ivoride or glass. One set of junctions lies midway 
betweén the limbs of the U, the other set.om the Outside édges of the ffame. 
The whole !is coated with shellac frame. carrieg;ai pam! of. 
electrodes for excitation: «The: museleé:lies On the control junctions, but 
is insulated them by: the thin coating:of shellac. The:thermopile:and 
speciinen are placed in a glass test-tube/which ‘is! surrounded. by: water 
VOL, XXVII.—A.— 1924. 2801 
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contained in a 'vacuumi'vessel. | The temperature of:the water is maintained 
constant and may. be: raised iabove by: 
eléctrio heating.» A-Broca or a Paschen:galvanometer (period jadjusted to. 
about; 8 sec)))is usediin conjunction withithe thermepile,. and a. time(record 
of :defiections jis: recorded: photographically; ‘To obtain: the rate: of, heat 
production over-any-interval of time ‘or the! actual. heatiproduced in:some 
specified: interval a time record iof deflections, is,obtained for .the living 
musclé under prescribed stimulus, ..A control curve is then obtained 
when a known;amount of heat is'supplied for.adenown- time to the dead 
muscle, The observed curve for the living: mugele is then. analysed :into 
a set of curves of the 1464: 
12542. Repair | of Leaky. Calorimetric.: Resistance. Thermometers: 
Davis.and:H. M. Gooper. » (Indust.: and ‘Engin. Chem, 16; »June; 
1924.)-+-The' access of moisture into the::case! enclosing: the platinum 
résistance! ‘wire is ‘prevented by. soft-soldeting case+—consisting/of 
thin; seamless: silver tube—to. a is sealed to 
by means/ of Dekhotinsky ‘cement: Solidified 
‘paraffif: used to! seal: resistance thermometer. coils | withont 
‘Straining' the wire and without increasing! the; thermometer lag appre- 
-Ciably.) If/desired, a small glass bulb containing phosphorus pentoxide 
}. 

on 2543. Thermal Method for the Study Systems., G.'Piceardi. 
(Aicdadi: ‘Limcei; Atti; 33. i. pp. 287+290;-April 13, 1924.)—Gaseous systems 
be investigated: by a: thermal method: which consists essentially ‘in. 
Supplying the system with measured. quantities of ‘heat according! to a 
‘known function of the) time chosen ee O=f(t),-in observing the 


: ‘dations in ature of ys or of construct- 
functions a third; (Q), which expresses’ the thermal phenomena 
taking place. The system is contairiéd! in closed; rigid,’ invatiable 
_ surface of negligiblethermal capacity and constant ‘thermal conductivity, 
the heat being introduced through a very small; totally enclosed surface: 
The sutrounding meditim is ‘of such nature that the temperature variations 
which occur are reftidered' very small: «The conformiation ‘ofthe surfaces 
choB8éfi $0 as to hinder as little as: possilile'con vective or other movements 
‘the gas. 2'The temperature is:'read at number: of. points: of the 
system; niean value taken. It is shown that,fora perfect gas or 
int cases where it is possible, within certain!:temperature ‘limits; to-keep 
constant (1) the product of the mass of the system by the specific heat, 
and*(2)\a factor depending-on the surface and‘ onthe capacity of!the.gas 
for convective heattransport, and K diagrams 
are ‘completely: ‘ealenlable for ‘one: gas. it is: 
Schebdiager.: f. Physik, 25,2. pp. 173+174, 1924.)—The present 
author criticises hypothesis; and points ‘out that it istntikely 
to:prove in ‘quantitative! agreement: with Debye’s or the-experi- 
mental facts) \(See:\A bstract' 568°(1924).] lq ons 
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Chem. 110. pp. 768-785, 1924.)—-The: change, of vapour 
concentration of a liquid when compressed gases are present depends, in 
the-absénce-of chemical effects, upon two different causes, viz:the. pressure 
on the liguid.and a dissolution effectiof the'com pressed gas upon the-vapour) 
Fhe pressuréeffects:an increase of the partibl présstite over the liquid; which 
is independent of the hatureof the pressing’ medium, and is solely afunction 
of the pressure*exerted/ upon the liquid!! The'secdnd cause isa material 
property,/and effects an increase in theWapour concentration: ‘The changé 
in the vapour concentration of water and! carbonic’acitl by air)'No; Hy ahd 
‘has been'determined up’ 200/kgifcm atitwo tem 
peratures; 323° and 2° tables!of! data being ‘A sitaple 
expression is' derived for the’ calculation of thé increase-of vapour pressure 
by: pressure): the saturation’ pressuré being’ expressed? as” a - function: of: 
the -totak pressure for the cdses investigated)? The difference between the 
observed values i$ ascribed to the dissolution capacity of the compressed 
gas.\ Phis is smallfor water-vapour ‘and Hy; ‘appreciably greater’ for air,: 
very considerable for ©O,. the chatige of:water-vapour concen- 
tration: with temperature’in the. presericé ‘of compressed COy the heat of 
2546) Tha ‘of : Solids.ic Th W. Richards, | Ado 
Chem. ‘Soc., 46; .Jutie, 1924:)+-One of the objects of: 
the investigation the discoveryof the :hitherto ‘unknown: laws which 
determiné the relation of. the» volume of, liqnids and: solids: to‘! external 
pressures as wellas tothe great! ititernal pressures which exist within 
them, The author recently suggested 2 a hyperbolic interpolation equation, 
viz, (p + P)(v — B,) =, analogous té that of van der Waals, and 
showed that. the change of volume of solids under pressure conforms to 
it in many cases. Tn this << p indicates external a, Pisa 


tended or potential of an atom, and hisa constant.) 
«(The equation is now modified so as t6 includd’the effect'of 
being ‘then written, (p-4+ P)(e — B,) being independent of 
temperature. ‘By differentiation it-caribe'seen that'P = (1— B,)/Bo,“where 
B@ is the coefficient of = and ¢ =) — 
ag being the initial coefficient of expansion, The! equation is fownd to 
agree extremely well with experimemt for hafd metals such as silver, 
platinum and tungsten. It may be written, p+ — By) eT] 
or + Po, and being assumed to be 
temperature, not, ‘independent of volume: the, 
cohesive pressure, 7 fo is that part of true distending pressure wh ich 
is ‘Heat. ‘Probably’ each” of’ these true’ pressures incréases 
rapidly with diminishing volume. Making this ‘the’ eduati 

of state of.a solid .may.be,written as follows, = 
+ The last, term, is shown; to,be equal:to, Te/B...As an.example 
the following; values,.are found,,to; fit,,experimental | values for er, 
directions is, given,to show. that the: intergal pressures thus deduced: are 
probably near the, internal, pressure/of. silver would, appear 
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to ‘have the vafue: table lis Is 
and 'theit’ calculated | Ineghbars' from cesiuti’ 4008" te 
Energy. conveyed aiFlowing sGas: and on: the ‘Fhermal 
Phenomena discovered. by, Martin (Zeitsl: 4. 
24, ~pp. 269-284, 1924.)--The,author first briefly, discusses 

the investigations of. N. Bohr,on, the-energy carried ‘by ‘diffusing particles 
orrelectrons,; -Bobr ‘obtains for the kinetic of aigas 
the expression: while. is mean-energy of 
difference between these; quantities: ig: Beoounted! for: by: a flow; of work: 
PV |Bolir’s result is also, obtaimed: by; theauthor. by-simple. gas: 
kinetic theory considerations. Ifthe moleceule’has xotational energy :the 
expression, becomes; Inothé: casé¢,of pure molecular: 
streaming: at constant.temperature through;a tube whose dimensions, are: 
small compsred with the mean freepath Knudsen obtains the 
= Tidorthetransported kinetic energy, or,if, we:include rotational 

we have: 4 Knudsen (Report-of first, 
gress, 1911) describes. experiments which: hydrogen (and atmospheric: 
air: were forced through a tube containing a long. plug of glass wool, and. 
im the stationary: state a risé of. temperature was observed at one ead: 
and ajfalljat the other end of the. plug: Therenergy transported:across 
two given end sections is + while the energy . $kT + nK 
crosses anlyysection off the plug.\\ In this:case.energy is libefated 
at one-érid arid absorbed at the other. hydrogen Knudsen effect’ 
is Opposite! insign to the. Joule-Thomson efiéct: (‘The ‘Knudsen’ effect 
varies with the pressures and po», and Several discussed: 
Theiresults obtained are as given in ‘Pablest herewith 
wh asy Tas BLE, I. 
1 | -0<06- 4: 0°07 071 
my sd? to Jens & Sip 
Aig = temperature difference, between the, Section and, a, thin 
Result’ ‘ate now discussed! ih “elation ‘to’thé theory. A’ fortiiula 
fot! the’ total energy rdceived by ‘unit’ of area’ pérpéndicular to-the flow 
of gas “This formula’ is’ used to ‘Compare’ the” theoretical 
vahies ‘with the’ experimental values ‘obtained’ by Gaéde ‘Abstract: 
1763 (1913}) in his molecular ‘punip; in' which a’smal! metal box with four’ 
separate sides is ‘placed “in circular’ canal’ of square cron -section:! The! 
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Tesults; .which :show: good: agreement consitlering the difficulties;:of» the 


ationship 16g Pum. = — 47,000/1,. 


this 
of ‘thé of dilatation and’ the ‘ita 

thé author Ty °(sublimation’ temperature) thus 
making it ane: ‘that the'stiblimation polit i tonwiderably above 
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The Chemical ‘Constant Hydrogen. W. H. van de S. 
phys», Chems 19249S5The 
chemical constant of hydrogen::may ‘be very accurately computed: from 
the: equilibrium; solid-vapout: and the. hand. 
This isscarried out in -the papet,» whichilis: entirely ‘mathematical, 
amounts to .112,:the theoretical valine being>—~ 


eiton Semenoff. ‘(Zeits. 25, -6. 
1924. tibnitement “Tne cal temperature d 
of thie Surface a5 well ag 

255k, Oni Nernst’s Derivation: : of ‘the Ciausius- Clapeyron Equation; 
Rw Lorenz.:-(Zeits» phys. Chem» 21 1924)—Nermst;:in his 
celebrated manualof Physicalb Chemistry, derivesthe formula:of Clausius- 
Clapeyron: with ‘the help iof the: Gibbs-Helmholtz equation: of free energy, 
The following is: the simple metliod employed: We will 
the evaporation of 1 gramme molecule of a liquid ina vacuum the ar ; 


Helmholtz], equation: amounts pf 
VOL: xXViT.—a, — 1924; 
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fteé -ehergy V>-of total» absblute: ‘tomperatare:] st Phe 

volume: witich is' atthe disposal of the evapordting liquid we 

‘as! equal td the: difference between the specific ‘volumes of the saturated 

vapour V and of the liquid V’; then weohave A 

= (V— V’)dp/dT; V= p(v — accordingly j= T(V — 

dp{dT, which is the Clausius-Clapeyron equation.’’. An objection has been 

raised to this reasoning, in that if A = pu (v being put for V— V’);then 

dk = piv + vip, ‘and not; as Nemst wrote; dA = vdp. The misunder- 

is -dne to the formula of Gibbs- 

ch is ded for volume, The differential 

hined that ho of | work. ig, assoc ated with 

ing he system,” The author the 

jould, be writen A — T(dA/d 

> the 


that it only to conditions 8 of constant 


2552. Vector. _ Representation. . A. Lartigue. 
{Comptes Rendus, 178. pp. 2169-2171, June 23, 1924. )—In the kinetic 


LP 


heory netic ener .of translation is proportional to 

ibriuin. ig Ut oe mass, imaginary 


otal pnergy-¢ = and: the, specific heat, = = 
with (exterior work, being meglected). . When the specific 
incpeasgs with the temperature the; angle ¢ falls off, This,,is the 
ease ;.,.but in; liquid,.mereury. the, converse ‘happens. , In. liquid 
ter the, specisic heat is, sensibly gonstant constant; and 
ee ev, Make unit c correspond to 1° C.; then g measures the absolute 
temperature, D, 
Physik; 26,:1o:pp. :64+56, 1924.) —When‘an atoin is in different quafituin 
states whoserenergies: are wy the ‘probability: ithat an-atoni 
may be in-the:ith:state is usually: sdlved‘by means of the hypothesis that 
the! statistical weights - of ‘the ‘states sare equal, and! ‘so 


wher ace, however, e sum “diverge from, “the 
vantim states are possible wh maller. 

e average between the In ‘mathematics 

paperthe caleulation:of the equilibrium: between the quantum statés of 
the same ‘atoin -is volume considerations; froni 
whiehsis) concluded: that: quantum states séldom ‘occur! correspontling: to 
by {See also Abstract 

Absolute and the Chemical of Polyatomic Gases 
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mathematical paper, in which. the. author, attempts to obtain exp a 
for the entropy and chemical constant.of polyatomic gases. A comparison is 


given between the results of calculation and. values. 


Quin Theory’ of Monatomic Perfect Gases; 
Physik, 25. 1 pp. 37-41, attempts 
\the degeneration (Entartung):of)ai gas which is free from, the 
attaching’ to previous attempts, . He the statistical 


drmestrablung, 5 Aufl. Gi. 433), which, b= 

constant, abs: temperature,, = total, energy. ts 
pesmissible quantum, states... The s be all 
The, problem is. solved,..wl n. this summation has beep 
effected: The: calculation, is first made..for a gas,, atom, whose 
energy,can, be. written, meri bower. eloddey.. bogs 


act. 946 | Consider 


pet 1) ip 


i» Since the three:quantum. numbers. are.independent, of one. 


“oextending this, to the whole gas by Planck's 


Neg gilt, 48) 


.From this theauthor dedaces atomic: heat,and. ‘pressure, 
‘and finally that the region in which degenetation takes place’ is, infinitely 
whieh does not‘agtee with; previdustheories of degeneration.; Essen- 
tially this requires that the gas atoms: may: be considered as -mass-points, 
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(0126860 Dynamical Study’ Vowel\ Sounds. 
Sacia,(BelloSystem 8. pp..232-237, April) 1924.)+- 
This: paper gives ‘the result of an analysis ofispeken; yowel/sounds based 
‘oni'a ‘sét of! atcurate soscillographic The recording: apparatus 
was designed to record the wave-forms of: the different, speech: sounds 
practically free from distortion oyer;the frequency range from 100 to 
5000 cycles per second. A brief | Set is oe of the apparatus is given at 
thirteen vowel Sotinds (pool); 'a (pub), 6 (tone), 
‘ind ‘Right vetords: were taken, four by 
atid’ four by” fetale & fectrding wea ike 
crag that the whole of the sound from béginning “to end: ‘was 


‘0 d_ deca: m e somewhat as follows: /irst, a period 

é quickl and “rise to m ampli 
a middle in ‘the general amplitude is nearly co 
but with v. the different components and 
lasting about 0-17 seq; ; and finally, of Wea decay lasting 
about 0-09 sec., in which all the compon «i The essential 
point of the method of dhalysis used is’ gt the whole record, from start 
to finish, is taken as the unit for analysi8,"and the data obtained are 
therefore the average . characteristics ..of (the souilds. throughout, their 

It is usual to exhibit ‘the, properties*of, iid sound in a spectrum . 
dingitass showing the amplitude of the og vibrations as a function 
of their pitches or : cieS. — als pate sound there are, in 
addition to fundamental,tones, .cé teristic regions of resonance 
which may be at high’ = ‘Tow eq danisien It would be possible from 
the résults' ‘of ‘this’ dtialysis' to ‘present:¢he sound ‘spectra: of each vowel 
showing the relative amplitudes for the different frequencies! as: present - 
in the original air vibrations, but,this)treatment has been modified to 
take into account the rélativé im ice of the various pitches in 
hearing. Using the data available;oy. the relative sensitivity of the ear 
brides erent frequencies, the acoustic ye ahs at each frequency has 

n b ‘the ‘corresponding g éar-séti sitivity factor, aiid ‘the’ pro- 
ducts so obtainéd' ate’ taken to be “the ‘effective /ainplitude-frequency 
relations which are characteristic of the )sounds in question. The data 

m the ony eae records \f ne and those from the 
om ther, the diagram. 
‘ieee the essential i i properties of these thirteen 
vowel sounds. first six.vowels (as: in pool, put, tone, talk,.ten, 
father) “inélude those! usually designated as shaving single regions..of 
resonance! ‘Progressing through: this sequence from. pool. to father, this 
région Of resonance rises in average frequency ‘and becomes narrower in 
range. There is also, .at‘ledst with: male scattered 


- 


IEN G RA 
“4 
| 
| 
4 
La 


CLEC 


and! ‘well-defined « high-frequehcy -range: of’ resonance, perhaps’ not 
essefitial im ospeech but! more highly developed: in well-trained singing 
voices >\The sequenice) from father: 'td the ‘end ‘of ithe ‘diagram (team) 
inéludes most of those sdunds known to have two characteristic’ 
of resonance. ‘The main’ region of resonance ‘is seen from the diagram 
to:divideshere inté two'parts) ‘from’ each. Othiér as 
we follow the diagrath dow). .qq 98 
Viewing! the idiagram asa: consider hot only 
location «of rdésonant> ranges, but also: their extent’ and: their 
relative ‘separation from other resonant ranges; in' order to arrive atthe 
esseritial characteristics: of the other: words, the indivi+ 
dual vowel characteristic:depends on the ‘absolute pitch, but on 
upitches;. is: more. thin ‘one: region of ‘resonance: 
s.Frequency Components: :of Speech: and: Music. Wi 
Wagner, : (Elekt. Zeits::/ 45. May. 82924, 
Telegraphentechn: Reichsamt.)—-The author describes the work of D.C: 
Miller (Science of: Musical Sounds) and: G,<:Stumpf on the frequency com-, 
ponents of:speech and musical sounds, and:confirms their results by means 
of filter citeuits; or'instance, Miller findsthat the vowel U:is characterised 
by a frequency: of about 320,.and the vowel I by two frequencies of about 
310 and 3000. On sounding the vowel 1.into.a microphone and passing 
the wesilltiag cittrent:through a filter which Cuts off frequencies above'2000, 


the:author finds;that the vowel sound ‘heardiini the receiver is Uinstead'of 


Similarly; the: avertones :from:a»wiolin. are! cut: off bya: filter 
cirenit, the sound! received-leads one to‘believe that a flute is being played. 


enrot goad! .bedtea: ed, adenas’ 
Sdunid, and Height. dw! Humpbreys..:: Brank. 
Insts: pps: 821-824; (Judes Fhe: appatent lowness of ‘the 
large distances mayibe(due;to ‘travel; ofthe 
sound. slargely> ins ithe. wpper. air: known: average 
values, of :preagnre, and density: at dafierent)/ heights’ over! north-western 
Europs, ith¢ values, of:the velocity: of soundoat these’ heights are: com- 
puted. The velocity decrease with height is of such'an: order asto make 
the above explanation possible. to Sy 
act re. yvaoeds of): sictt od} 
2559 dse of, Micraphone-to: Depict Sounds: ./Trendelen+ 
burg.) techn Physik; 5. discussing 

methods previously employed in depicting vowel sounds, etc., a methed 


is described invwhich:a condenser ‘microphone designed by: Hy Riégger 


is: used: for obtaining: curves showing! the: wave-form: of vatidus sounds. 
The:consttuction:of the microphone is as follows : )A piece of thinaluminium 
foil (A) between very thin sille »membranes is) stretched 0-1 
behind -aimetal plate (P), which:slitsare cut; A’stiff back-plate,.2:mm. 
behind ‘the foil-completes the receiver: «It is shown that.in the region of 
speech frequencies the amplitude of the metal foil A is proportional to the 
pressure amplitude of the sound-waves reaching it through the slits in the 
plate. P,.. The plate P and the foil A are used as the two plates of a con- 
denser; which is.introduced in a high-frequency transmitting circuit, so as 


to obtain low-frequency modulation of the carrier waves. Bice: curve 


form of the: modulations is then means of an 
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high-frequency amplifiers and rectifica- 
tion; ; Photographs.are given'showing ‘the waverfornis obtained for. all:the 
vowels and for: the the technicalapplication of the results 
matt asae zi oonsaoest Yo sil to 
W. H. George. (Phil. Mag. 48. pp. 34-43, July, 1924,)~-In' a prévious 
paper {Abstract: 1527 {1924)] the Helmholtz theories: of the ‘struck:stting 
considered and; in‘ order to subject the second theory 'to quantitative | 
experimental test; expressions were: there: deduced for quantities ‘whose 
magnitude could, be determined froma: displacement-time: curve: ofi the 
struck! point of ‘the string. In the’ present paper the apparatus used for 
obtaining:experimentally .the required displacement-time: curves photo- 
gtaphically is described together with reproductions of the results obtained. 
These results when summarised and compared with those which would 
follow! from: second: theory show large discrepancies. between 
experiment and thedry when @ light! hammer (hathmier was 0-267 that 6f 
string) iis used, but whien the ratio of hammer mass to string ‘mass 
experiment and thtory nearly agree: When the: ratio’ much exceeds this 
value there dte discrepancies again. Where it is:possible to: make compari+ 
small wi vd \ lowov 086 to yoush 
Delemer and Lamb Theovies:of Struck H. George. 
(Phil Mag. 48. sppi48+56, study of struck ‘string 
the ‘pressuré-time: laws of the impact “és' of considerable ‘interest;' since, 
completely known, then the intensiti¢s' of the ‘fundamental ‘tone 
atid partials of the freely vibrating string, and consequently the resulting 
tone-quality, can be determined by the analytical method. Three forms 
of the 'pressure+timte ldw have. assuiied by Hélmholtz, by Delemer;.and 
by! Lamb Abstract 1527:(1924) ‘and preceding Alistract.] 
in‘the present paper ‘theoretical expressiéns’are! derived on Delemet's:and 
Lamb's theories for quantities: ywhose magnitude can be :determinied from 

tained displacement-time ‘curves the strack point 
of: the “thé'theotetical results are ‘with rthose 
Delemer’s theory the pressure of thd! hammer is, 
‘constant during the time of impact. On Lamib’s-theory the force on the 
haninier*is 'proportional I7/( +- 71°), where \I is’ the‘time integral “6f the 


impact. 
-ndt only’of Delemer and of Lamb, but those of Helmholtz and Kaufmann 
are'exhibited in ‘tables and: in graphs: that the Kaufmann 
theory is much the nearest to the experiments: Helmholtz and the 
‘Delemer' theories érr“by givingtoo' large’ a@‘displatement, and the! Lamb 
‘theory: by giving’ which is too BI 
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BLEGTROSTATICS,» AND. ATMOSPHERIC," 


revions. paper, with the same title, [Spe Abstract 
T Basis of Einstein’ s Quadnatic 
ge Phil’ Soe.) Prod, 22: pp. 138-162) 
ry, 1924: ground work of this' paper; which is wholly mathematical, 
is a general transformation of Maxwell’s' equations, effected, ‘not by direct 
tment differential equations, but: by use of the electromagnetic — 
intégral forms ‘intréduced in an‘earlier ‘paper {Cam- 
‘Praris. 1908]! Phése' two “forms originally ‘contained; 
tively, “the” two" triads aid BSE" Maxwell's: equations, both:of 
expressible if terms of potentials butiwhereas 
gtoup ‘of Mastwell’s ‘equations is then satisfied identically, in the-othet 
singularities attached to ‘separate potentials only by’ the: inter 
osition of “art “nite grat form’ of the the present: paper, 
integral’ forms “are géneralised, 
‘two of which represent Maxwell's and: B for'free ether, while 
specific constants’ confiect the other: two variables with 
BS“ is then fourid that; subject to-one proviso, this 
resdiot of the singularities by derivdtives ofithe separate 
'potenitials; formed by variation)’ 
Tema than that the analytical conditions postulated by Einstein 
ce’ and determination of a gravitational form must be 
etic in coordina tion with a quadratic form, and 
648 fotind for the reducitile curve, Ptake it'té be a primary 
limitations that they satisfy @reasonable demand of electro- 
ity” to’ Maxwell’s'equations are to beso altered 


26) 4.6: ppi 342+326, denising. tension, 


the'ionisinig Such aiprocess ‘extremely rare. occurrence, 
collision’ of atom-ions with,atoms of another kind. of, in addition 
kinétic energy} the difference of the work;of iqnising the colliding and struc. 
transformed -into, ionisation, is. pointed, out, that, the 


described processiof ionisation.and charging applies. only, for collision 
slowly tabviiig: ions; with: the rapidly, moving, canal-rays, and still, mor 
with 'a«rays;thesimple collision law naturally, fails... 
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2565. Ionisation, Excitation, and Dissociation of Gases. A.L. Hughes. 
(Phil. Mag. 48. pp. 56-64, July, 1924.)—The purpose of this communication 
to call & Published on effects 
tion, genet te and dissociation in gases, to point out 

The déal almost entirely with 
‘ ten of dre en have been studied by 


by theory. Simi have been | Olinstead' 
Horton and. Davies mic except! the ‘corresponding 
voltages are about a volt lower. = these investigations the interpreta- 
tiomofany particular critical potential.as a,molecular effect, or as ap atomic 
by ‘dissociation, is not the result, of ntal 
demonstration, from, they. 
hints) givem: by-spectroscopic, evidence, ‘Fhe, applicati 
analysis ‘by Smyth to ionising; potential. experiments introduced Grect 
experimental :démonstration. of the nature, of the positive ions produced 
atdifferent ionising: potentials... ; A. discussion af Smyth's Investigation, 
ion:i(ié. whether) atomic or molecular), following; ionisation big electro 
impact’andi of the author's investigation.on.., dissociation, of hydre 
byistectroniimpacts,: points to the conclusion that, dissociation, of 
molecules by’ electron impacts is:accompanied much, often. by excit 
tion of!the: atoms than :by..ionisation, ;That,dissocia 
molecdles»is. frequently accompanied .by..excitation.. receives 
strong ‘support ifrom an investigation of. the distribution, of energy JD. 
spectrom of hydrogen.as.a function of the energy of, impact of the.el 


Attention is drawn tothe view that the fundamentally, importan 
isdetermiting the icharacter of a spectrum. and, 
tribution‘ofantensity in it; is ithe energy,of,impact of the. 
* (42566. News Photoelectric and ,konisation, Eff 
Disc, 240-252;; June, the, discharge 
neon minimum yoltage isn yor 
49 folind affected: very considerably, by, sight ,or;other ionising agen’ 
external tothe lamp. Very, similar effects are produced. 
of light tried, they are: (1) A 10-amp. carbon arc, with condenser, at 
2 (2). a jamp at 1 metre ; 
Ana Bede - lamp at 1 metre; (4) a match flame at 1 metre. 
‘at souteds' df light préduced:'a drop-in: the: starting? waltage 
volts. Right ¢fidct:is: investigated 
foatid that it iptoduckdby illumination of 
tenisit very “low! doot-candle. producing 
bciable’ it’ by oad: broad avawer 


£3 
ge. 


| with @°omagimum: éfiech in the orange, 
“and the ‘seat OFthe’ on thé surface of both the metal 
irrespective: polarity.” It! isoshown that! the: light ieffect 
ntly wheti ‘the dight'is bhut-offy. A similar effect, 

but'3} Delievell tobe different; is found to becaused — 
det rani oxide ard from an Xray! tube: inthe datter case 
extremely well marked: ‘so that it 46 possible to detect by this means 
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applications of this effect are suggested. In. an addendum it, is 
‘that'more recetitly manufactured, lamps-show. no, the effect. at, all: 
Ji WeRyde-put forward the hypothesis, that the. effect of 
light seems’ td ‘be connected with the presence of hydrogen jin. the gas and 
filsns-on the ‘electrodes.-.; Whether, the,effect is dne, directly, to 
orto the:surface films associated with it,and ,water.vapour, jit too 
to Thesevidence presents /howewer points. to; the, latter 
He valso suggests, thet, the »manulacturers (now 
abdut:the" effects of greater, care, taken to, eliminate 
them, chente’lamips ‘of ‘recent, manufacture: do. met; show, the, 
Properties. of Neon filed, Lamb 
278-1280, June, 1924.;—The “ Osglim:’’. lamp, consisting of pure iron 
electrodes 2 or 3 mm. apart, in an atmosphere of neon (with small quan-: 
_tities*of “helium, | hydrogen) vapour cand, other gases) 
tially alow-vacuum gaseous dischatge tube study of.the.lamp which 
forms ‘the:'grdater part: of! this:paper»showsithat; the :peculiarities;of its 
voltage-currerit dharacteristic known facts.as tothe 
electric dischargelin gases at 10, mn. of whieh 
these lanips ‘are exhausted;::: The characteristic curves-of the lamps:have 
beér described range of about 150. to/200-volts by, Peatson,and Anson, 
and. by Macgregor-Morris} Dowty; and-(Privett [seexAbstract (1923)}. 
Thesé curves ‘have udw been: redetermined and: the-range extendéd: down 
to the stiallesticutrdnts which will.mairitaim:a discharge through the lamp. 
The subject ishere-dealt. with under the following seations:: Detetmina- 
tion of the volt-ampere characteristic; .(2)-sparking; potential ;-.(3) mainir 
mum poténtial{ -(4)iform of the: characteristic >.45); the megative:part: of 
characteristids2(6) alternating (7): meastrement 
of It is concluded ds the; result iof the expetimentsthat 
the eharactéristic: (voltage and. current): curve: of; the 
fitiléd damp ‘illustrates;many ofithe properties-of thei discharge of electricity 
throtgh raréfied gases. identity of the sparking potential-with that 
to produce a min. current through the gas, pointed out by 
‘Fownsend) is\éléatly \Partvof thé characteristic’ is 
this respltstin thé lamp! intermittent on\a direct 
current supply! over a’ wesistatice, independently 
of afvy'exterrial condenser in: the This: tendency negative 
characteristic appears, whatever the current 'throngh ‘the lamp; when 
change is «madein the:circuit/and-this' produces instability. at: the moment 
of switching onthe lamp,arid in-the‘€ase supply: causes aw ‘ititers 
mittenbdisthargeduting that-part of the cytle, when dar as the supplied 
voltscard ‘cohcernéd beiexpected:: illustrations 
are given of the nse‘of-the lamp indicator)in:@ commutator method 
of measoring ‘the: frequency. of: alternating (Séé preceding 
a Electrical Properties of Neon-Lamtp. 
and:Aa (Phys Proc: 36: -ppi 262-268 
June; points dealt with in this paper arg (2) The experimental 
determination of!the wave! form of: the’ ‘oscillations’? of ainedn damp. 
VOL. 1924. TIVEX IOV 
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Of special accurately tithed switch; ‘a teen lamp is thrown:into 

pe oscillating and voltage measured predetermined 
interval, ‘from ' +005: to''0-5 secs.’“From) ‘results’ the voltage time:curye 
js ‘plotted’ and’ foiind! to be ‘close lugreeifient. with: theory. 
(2) ‘The’ frequency” obtainable with’ neon 
Jamp. Thélanip is’ to ‘oscillate at its highest possible frequency, 
“which is measured by a ‘tuned circuit; Measured 'frequencies:do not; 
well in this‘ case'with theory, ‘but a maximum frequency of about 951000 
48 Observed ‘The inaximum interval of interruption for a ‘steady,’ 
is'ran at. such a voltage that if the discharge is inter; 
‘titpted’ foraity’ considerable ‘time it’ will not restart; the:‘voltage being 


_-Dbélow: the minimum starting voltage for the lamp. ‘The cireuit<is. inter- 


rupted by a special high-speed interrupter for separate single intervals — 
10-5 secs. In no case did'the disthargéirestart, showitig an 

oni 6f less than this interval.» {Seélpreveding A 
(MGritioal Resistance ‘for Flashing ofthe 
Charge (Puber 3) Taylor and  Soc.y: Proc: 36. 


Pp. 12692878! Disc.) 278-280, June; ‘paper deals. withthe 


Tegistance necessary for the maintenance sof, the well-known 
phenomenon of flashing’ of the neon discharge tube, «Ifa high-resistance 
is connected in series with a neon lamp, ‘having a' capacity. shunted across 
its electrodes, the continuity of the current through the lamp isinterrupted, 
atid it ‘‘ flashes "at régular intervals of time. ‘The time between the flashes 
isequal-to:the time’required for the condenser:to charge up added tothe 
time necesSary for it to discharge through lamp. «tis shown theoretic- 
ally ‘that there is a critical value: for with the 
titbe, below which: no flashes can critical value of 
the wesistance’ is “expressed by the ‘relation Rei== (E Vp)fk(Vp. a), 
where: Eis ‘the charging voltage, Vp the lower ‘critical voltage, the 
kathode: fall of potential -(approxiniately);::and 2 the! conductarice of 
the-discharge tube. : Full details are given of experimental methods,and the 
results obtained from ‘them using the Osglim *’ jamp are-found to:.confirm 
the: steel {See preceding Abstracts.) 

2570. Fhe Tonisation of Casium:-Vapour and the Mobility Elesivons 
in: the By 178-188, 
flame-with a’ cross-section: of by:4 cmi:,was formed 


_abovesrows: of quattz)tubes fed with ain and:gas!into which. dilute €s 


salt solution was automatically sprayed; Theconductivity:c asa fnnetion 
of the concentration K-of thesolution was:determined from the potential 
gradient, measured;by: means of Pt test: wires ‘and! from: the: cusrent to 
the! central} disc ‘ofa: guarded anode. ‘The! concentration: df: vapour: m 
in: the:flamié as.a:function of KK computed: from, the velocity,of: the 
flame.::measured :stroboscopically: and« from’ the'«amount of ;solytion 
sprayed;:; The blackbody temperaturé was: measured! by introducip 
NaCl vapour and matching the emission against that of a tungsten‘fila- 
ment for the same wave-length, assuming the emission to be merély a 
tempetatare éfiedt. ‘These results permitted of the calculation of:Gaha’s 
equilibrium constant constant for the equilibriam: betWeen néutra) 
atoms; positively charged ‘atoms and électrons),-and: the ‘comparison..cof 


this..with: the walue.givéen by Saha's equation,” fori is: shown: 
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K: R isthe gasconstant; «The value of was inserted 
Salia’s equation, and»it was solved ifor Tic/The two ‘best values:agree 
within ''25% the observed: tem péfatures+—a° result :which tenis: ‘to 
confirm: Saha’s:theory.:; The: mobility.ofvelecttons in the 


computed froit made, léquation being k, 


é las nd 82, ‘were nder $6 ore, Cons 


of Resonance Curves: Observed’ in Potassium Vapour. 
(Phys. 42; mug. ; 1924.) previous 
thermioni¢’ emission vopper ‘at temperatures above 
150°C: ih ‘thé presence of ‘potassium vapour,’ made it possible to secure 
curves ‘tinder simplified ‘cénditions, with plané parallel électrodes 
-source'of electrons with low thermal energies. The 
curves obtained showiup to peaks) proving’ the ‘presence of: electrons 
 potass , obtained from the 
‘cutve ‘Out 1-63 volts, Wi 
‘Spectrat seties. 
velocity resulting ‘fr 


analysisof the curves gives values of thé ratio of the Chance of a tésonance 
llision to the kinetic theory chance (calculated from data for 
of about “ten, tes’ that 
mean’ free path ‘too large of resonance 


3 of an ex exper rimental 


rming, the elation. existing among 
positive column which is “observed 
“The present £0. ppt. on record the 
some photographs the phenomena 
escription “ot the a apparatus. ust he 8 given, and a dia m, of it 
After tabulating the which it, is tan 
de which F with harges in tu 


"9873. The 
. de Physique"ét te “Rati 


rays anew, kind. under certain conditions by an 
anode composed of metalli¢ salts... Many, physicists haye remarked..on 
_ the irregularity, of, the, behaviour, of the phenomenon, and the present 
Are, an attempt a, more. pure phenomenon and. at 


9. shown. 
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actually solving the problem, the experitentedeactitied, however, establish 
@ mew: technique much mote certain than those which have) preteded it. 
The,circimstances. of certaiti emissions are, besides, determined) dn 
sufficiently clear manner. to be ‘able ‘to establish! with) some: solidity:'(the 
determ n rine lative posit ions, t je, 
e. In an addendum stated t iments. sine 


cartied out with improved apparatus, an that these con pre- 
viously: obtained,.and, here. described,) It,isalso found. 
experiments. that vacuum ofthe order,10--*.mm. is 

tube. For,a.centain temperature of the. salt placed,aapon, the point: of the 
the, emission: only; commences, when.;the field. certain 
value, When. the tension is increased, between: the,ia kathode, 
the phenomenon occurs suddenly for, certain) min. | p.d,.and, afterwards 
rapidly, account. pf these experiments shortly 


74. The of Vacuum, "Tube int N. ghoourhooa 
Sparking Coil. D B. Deodhar, (Zeits. 


24. study ot the behaviour, tubes, and withe 
le odes, in different pos itions with respect t 0 an, ‘induction ¢ coil ina ction mn. 
e luminous effects are to Variations in the. electromagnetic 
in the’ space round the coil, The i inte e of the. effect increases the 

essure diminishes from to 0:01. mm., an as 


he ‘pressure is further lowered, . A paren the polit of th e gas are 
ionise under the influence 9 action. ofa Dar. magnet on 
| ges indicates that they are ¢ molecu les. i 


e same time the counter e. mf. at the and ka 
etermined. ~ The results obtained by. Duddell are confirm 
am of the experimental arran ete ven, 
t previous iments, that in 

tween the gesistance in the gas pon and the.spectral light emission. 
The counter, e.m.f..at the anode mounts temperature 


2876. The Natiiral Elechic avd’ Oscillation of and 
‘A. Schaefer ‘and Ky (Zeits. Physik; 
86. pp. the méthod ‘bf Barkhaused and Kurz 
Short waves ‘ate produced and ‘thé’ 
diéléctric and ‘conducting sphetes is investigated. ‘Apart ‘ftom: 

, XXVIH.—a.— 1924, ION 


7 
sremenisin Arc Lights with High-Frequency Currents. 
li. .(Zeits, f. Physik: 26°T. pp. 39, 1924 
Webtli. (Zeits, f. Physik, 26.1. pp. 23-39, 1924. 
1 —_The authors have recently published fsee Abstract 957 (1924)] a mett 
he authors hz e recently pu lished see Abstract 57 )] a method 
of determining the high-frequency, alternating-current resistance in an arc 
9 
é 


di 125790 Waves. in. Moving, Gontinuous, Media... Roy. 
(Contptes’ Rotidus, 479. pp. 1103-105, July: 46, 1924,)—-The, analysis infxo;, 
duced ii ptevious ‘paper (see Abstract!2306 (1924)],is extended and a 
birt riot for the Fizeau effect. .. Ay BoG de 


J, Zenneck & Hochfrequenz 4-5. 
63-77, :1924,)—In_@ previous theoretical segearch.. 
Zenneck i[see Abstract 954 (1922)], on. the forced. 
containing, ohmic, resistance,  capacity,; iron-dree., ai also a 
coil.with @ ring: core, certain, regults are obtained ; the. present, paper 
gives the results of.an experimental inyestigation of. the, same 
Af a.c, generator of 5-kw. output at a frequency of about 
nected in series with a condenser, an iron-free inductance, ring see ualoy 
edstat, atid’ Hotwire ; a hot-wire ‘voltmeter gives the tWeltage 
the! térmitials? Curren t-voltage are ‘taken: (a) 
with’ purely aic magnetisation’ of the'ri 
‘petiliatity ‘oF the meds 


Casper, 


nts ‘consisted in a sudden 
ine: Of Stitrent as ‘the “voltage -critical 
value,“and’ sithilar siden’ decrease ‘with dilivinishitig voltage, «giving 
ay OséS THE sidden Change is valléd the Kipp” 
sting “the effect by chatige of resistance; it'was 
tthe Kipp effect diminished 
current-frequency are given which agree in form. wi 
Martienssen, (1910) and Barkhaugen Lichte (1920), 
frequency, the, current rises steadily to drops 
suddenly then slowly as the frequency is increased. ‘the 
is given a higher value, the current maximum is greater and takes pla 
at.a higher frequency than before ; thei Kipp effect is also present. The 
resonance curves thus differ from those for i n-free circuits iri the respects 
that they are unsymmetrical and the resonance frequency increases with 
the voltage. Whenid.ct magnetisation is ad@ed to the a.c. magnetisation 
of the ring, changes take place’in the form%of the characteristic ourves. 
With aGertain tnagnetising current (d.c.) the volt-curfent (a.c.) graph 
has two resohan¢e points aid no Kipp ¢ffect; with weaker d.c., the:Kipp 
effect is‘present.mear the higher resonance point, and with stronger: d.c. 
it appears near the dower point?of resonancé.. When alternating cusrent. 
is plotted against direct current, three typés of graph ate distinguished : 
according as they céntain no Kippieffect or ‘One or twos, )With 
arrangement and a’ tetminal voltage of 60, a. variation of the alirect. 
current of 5+8 atnps. by 0-4 amp, caused a thange.in the effectivevalter-. 
nating current of 7-3 amps. The effect of resistance change. is again 
studied ; also 1 resonance curyes are given and finally the current wave- 
form is determined by ‘of ‘tube. With’ ‘purely’ /a.c. 
hagnetisation,” the cntrenit wave is’ cornposed Chiefly of a fundamental 
and its the résalt' OF added magnetisation, the. 
second Hatnibhit appears’: itt s .UGIO Not 
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2579, Surpes tw Back-Coupled Circuits: Ki. Heegner..; (Zeits, 

Physi ind '366~392; 1924:)-Continuing previous work 
11648 -(1923)}, the author proceeds to develop a theory of coupled circuits, 
making use of rational functions of complex argument, and then applies 
thé thedry to thé case‘of three circuits with primary:-back-coupling= is 
shown that'three frequeéiicies are pdssible, and a discussion is given.of the 
ititerest in which the two outer freqnencies have the same 
amplitude, ‘atid ‘the frequency: difference’ between ‘them and. the central 


306, June 15, 1924.)-The ‘limitifig “wavelength, the maximum énergy 
expelled’ electrons, and 'the position Of the niaximum photoelectric 
effect all ‘be deduced from. thé’ spéctroscopically-known 
for the energy of the ‘atom, provided that at the-outer 
Surface of the metal ‘there’ are’ atoms 'éleétrically ‘free’ (atoms: of metal. 


Effect: of the Superficial Layer the, Electrical Conductivity’ ¢ 

Solid Saits,:. Ps Physique.et.le Radium, 5, pp.. 84-91, 
March, 1924)+-The study: of the effects, of temperature, variation, on, the 
electrical: conductivity of.a number. of solid salts, as recorded, i in a 
paper [see Abstract|1700,(1922), is extended, over a wider Tange and. 
‘More precisely determined: experimental conditions, It is found. that the 
Conduiétivity of the salts studied is. in: large measure superficial, and, due 
to the formation; according to the hygrometric, undi 


582. Electrica Conductivity and the Bohs Thebes 
int Physik, 25, 215-219, 1924:)—The dnthor ‘has’ cotistructed 

that of Bohr, giving the most probable’ types’ elec: 
troni ts for. number of ‘are 


the alkali metals, of which potassium, in the above table j is at 
_ the orbit groups 3, and are temporarily, filled up,.and the last electron 
a new orbit. A curve showing the Mommie. 
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‘of the @lemerits with atomic ‘muttibers has: maxima’ for tlie 
“The table’ shows that the’ ofbit arrangement of Ni is: quite 
that’ of! an inert gds;and'that tie stecesding eleinent; copper, 
has arrangement, with thé addition tin an‘outer 
Orbit"4, copper also shows a OF conductivity, arid: the sdméris 

of silver and’ gold, ‘which’ bear the'sanie telation-to: Pd Pt 
Cu beats to Ni.” ‘On the othér ‘han / the rélatioris of the orbits 

‘and to°Cr are'of different natire;though both Mirard Vihavéeoa 
in the dutetmiost orbit'y ‘thereis no maximurh of conductivity 

‘el 


of these elements, and itis 


t e the orbits. are concerped,, the 


APS, 
mann): Physik, 74, previous 
paper’ ‘[see Abstract 2332 (1924}}\ the author derived 4. general; ex- 

the electrical conductivity of a homogeneous isotropic metal, — 
Of ‘the random’ mbtion OF the’ conducting eléctfons, 
essi involves the mean’ freé ‘path inv the direction’ of the cutretit 
hip he grbtips' Of électroris ‘which’ aré so'farge ‘that, on the whole, 
métion ig by the motidn of’ other conducting electrons. 
The’ isos} is néw developed mathematically ‘to’ explain'the existence of 
the. suiper-conducting State ‘discovered by Onnes:''’ It is shown that the 
necessary ‘and Sufficient Condition for the pussibility of the’ existence ’of this 
that the ‘Second differential coefficient ‘with ‘regard to’ time 'of the 
‘Comporients ‘of an independent electronic group inthe diréction 
‘Current should, on the average, ‘Interpréted in 'terttis of 
the elassieal theory,,.this signifies, that the.electrons must, not infiltrate 
| significance in terms of the quantum 
theory, is, thatthe electrons must not, enter pon, the closed quantum ,orb 


owing,to the, action: of a magnetic, field, and, variation of, current. densit 
and, to effects attributable to; the, boundaries Of the conductor, whe 


Knowledge of Ditlecivic Constants’ of Electrolytic Solution’. 
Walden dnd ‘Ulich. (Zits phys! Chem: 170: pp: 43-56; 1924.) 
The question how the dielectri¢ constarits'of a’ medium ‘changes under the 
of dlectroly tie inddequately answered 
Hitherto: Not only been 

to we fange of liquids with ‘no great variation 6f type, but 
evén'with his réstriction’ the’ results “leave “as ‘with ino ‘clear ‘View ‘6f the 
matter! sifice ii the course of twetity-five years every possibility has hadsome 
experimental support. ' In‘ the case of older expériments mair sources 
of error ate theinconstancy of wave-length’ and the strong daniping' inthe 
exciting’ circuit; errors which could’ be' eliminated ‘by moderm ‘apparatus, 
Ini ‘estima titig the most probable tesult of work on aqueous’ solutions the 
authors Would special weight’ to the values: obtained ‘by Drude) asing 
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e method of measurement of wave-length, and, assume: that the dielectric 
constants ‘of dilute aqueous solutions of strong electrolytes are somewhat 
lower than: that of: the solvent. Whether. this diminution takes place, in 


the mass of the liquid.as|the Debye theory supposes .is not yet, clear, but 


the idea of a large increase in dielectric.constant explained by a departure 
from the law jof mass-action should in any; case be rejected.. On the other 
hand, the authors! jconsider, it: certain; that dielectric constants of 
solutioris of salt in poorly. dissociating media. is higher than that,of 
ptire ‘solvent, which admits of, explanation; on..the, Debye; theory, -by..the 


iniv. Sei. R 12. pp. 03, Jan, )--The 
ur at well- 


and the of these for teiipetatpres dre studied, 
lotting length of strip against breaking potential for 4 Serits of temp 

ures giyes a series of straight lines. he. ‘poteritial falls with 
increasing temperatures. ‘There is no change in the é¢rystal structure’ as 
revedled! X-ray analysis: above: and\below the’ breaking potential. 
The “conclusion ‘is“dtawn thatthe ‘breqké aré due the: liberation, of 


Conductivity. of, Malien.C raustic, Soda, . d 
and,G. Ploetz...,(Zeits...phys. Chem., 110, pp..237-242, 1924,)—T 
ductivity .of,qnolten caustic soda, is measured in.an, apparatus similar 
that described (Abstract, 1563. (1924)], using.a silver,erucible. . The cans 
soda, contains, sodium carbonate. and. chloride as, impurities... In. order, 
eliminate the.effect of these, measurements, were made at. various tempera: 
tures with, varying, known. proportions of sodium carbonate and. sodium 
chloride, the, value.for pure. sodium. hydrate. being, determined by. 
polation, . The. density of the mixtures equival 
conductivity may: be; calculated. fo higede B. W, ¢ 


quantitative exaniination’ of 4’ theory t6 explain the face that te dielectric 
constants’ of’ solutions “Of elettrolytés tha’ that 6f pare water; 

mukitig’ céftain simplifying assumptions!” Tt is Supposed that ih’ the 


OF positive’ or HegatiVe lott) tegion identical 


# 


th ‘the hydration layer, the molecular aipdles ure polatised' by 
the electric field.of\the ion, and thatthe result.is, that, throughopt cthis 
constant of the water.is unity, whilprin, the zest,of the 
water,it, has the value $1:18, belonging:to pure.water, in.which the dipoles 
are net polarised... Born has calculated; the. radii.of the jens 
of the ‘alkali metals and, of chlorine: from experiments; on, the mobility of 
the ions; \they: vary, from. 1079, for. lithium, to, x 10-8 for 
assumes values varying: from: for, the 
true radius.of the lithium ion to.0-83 
lates, the, combined: dielectric constant for, different trations of,+ 
chlorides of; the alkali metals, assaming. that that, ofthe. 
contained .in the space the’ tsne radius,sphere, and that. of the, 
apparent radius, is unity, The calculated, change; in dielectric. constant 
for increased concentration, is less than: that, determined experimentally. 
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by’ Somther| “but: relation / between: dielectric. constant,.and.,con+ 
ductivity is linear in: both..cases (roughly.im the case of the experiments), 


and “in ‘both cases ‘the: dielectric; constanti of. NeGl falls.of; more,capidly 


with incréased éonductivity: than: that,,of KCl, which was, only other 
salt: sttidiedi Sommer.) It: is:also shown, that the connection between 
hydration. and: dielectric constant canbe made. use of in, the case,of .cal- 
and may: decide:the question of the unimolecular 


adgorp- 


Quantum Theory and the jelecixic 


(Roy. Proc. 105. pp. 650-661, June 2, 
of the, change of energy-of. hydxogen,atom, when submitted to an 


field, gives:tise to a term in the Stark effect; which under certain | 
circumstances, when integrated over unit volume of the. 
cal with where F is, the fieldrand, Kis the dielec | 
of the mediumy, A value. of; (K 4), is,calenlated, seen 
thatthe atom of hydrogen behaves.in.a uniform, electric, field like a Pets 
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wie, 


ie-point at which. the 
Results, ag, yet. ‘A.D. 


whether Was ‘the ‘radium les, 


‘to’ directly? upon’ the ‘electrodes: of the 


: the Properties of Bismuth Alloys, with: Special 


E Fusion, i\With: ai Mote:.on T: 


hermoelecivie Re- 


128 Junie; 1024:)+<In paper the:authors describe 
investigations of the thermoelectri¢ 'forde:of; eotples consisting of Cw and 
Bi alloyed ‘with’ varymg ‘amounts! of! (1) {Pb,, ‘the. determinations 
Gh alk Sittending beyond the temperature ‘of fusion of tthe:alloys. It 
‘that Brand’ Sb, batty of which expand on-solidificetion) show\an 
‘Abrupt Chatigé inthe thermoelectric power at the point of dusion, and the 
Objéct “OF ‘the ‘present investigation was to set! whether. this: change: wes 
the! alteration’ in: volamie oh» solidification: «The, Bi-Rb 
y3 show Only  ofie‘ arrest point: on: cooling ‘fromthe. molten state, and 
‘theré’is ari‘ abrupt chahgé in the thermoelectric’ power when solidification 
of the! mixtire is accompanied by’an imereasé!in ‘volume, but not other- 
wise. Phe Bi-Gn ‘alloys shew two arrest ‘points in: cooling; the lowerione 
power! at theveutectic point; this: mixture showing: eamall 
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Spots separated by only 0- 5 mm, will 


sis Mel ABSTRACTS!) 1.15 


increase ‘in’ ‘Vohime Ati the (other ‘arrest point there is 
only an abrupt change in the thermoelectric power when the Bi is in:excess. 
of thermivelectri¢ re-inversion isalso recorded ‘This occurs. when 
Pe is ootipled ‘with an alloy df'Bi and Sm (Bi 60 If the cold junction 
is maintained the emf, is’zero wher the other;junction is at,0°,,200° 


atid Mat He od dso bas. cron 


the Discussion the chief points rdised were the possible influence of 
the — thermoelectrical effect in the molten metal along which 


9592) ‘and Properties’ of “Molybdenite, 
‘WW. Cobiéné:. of Standards, Sti, Papers; No.486. pp: 375+ 
4181999: When moly bdenite is heated by thermal conduction or exposed 
to’ thermal ‘Yadiaticn “it exhibits’ hitherto "undescribed thermoelectric, 
actindelectrié and photoelectric properties.’! ‘The paper gives précise defini- 
tidns of these ‘terths. The investigations weré divided'into three portions 


under the Abdve headings, and were cénidtictéd withimolybdenite in’ the 


forth OF thin’ cleavage pieces; ‘to which were'attached fine copper wires to 

form the* The method sed wag similar to! thatipre- 

wa nna recorded [Abstract 337 (1919)], and the sample under examination 

d upon.a sliding carriage b behind a slit’ 0: 1 mm. wide and 

using another slit ling at fight angles to’ this; 

be investigated.” ‘Light was derived froin''a tungste 
The effects ‘investif tigated | by the’ use of both Thomsott 


: owing to lack of homogeneity, staid 
specified dor melybdenite. .Samples. from, various Jocalities, as gore. in 


lectric cannot 


the,data, show a range of thermoelectric power against copper from, + F190 
microvolts, to — 1040 microvolts. 
described;, consisting, of an.e.m.f, in spots or loci some Sample 
i tion. of, short wave-length: 
xhibit, actinoelectric e.m 
of different polarity. The ae of the thermal radiation stimulus 
ines' whether the'spectral actinoeléctric. effect will be photopositive 
or 'photonegative) Radiation stimuli of wave-lengths between 0-65 and 


of, molybdenite when, to: 


give maximum actiiceledtrital ;wayelengths. greater 


than-2?! giveno effects; The miaximam actindelectric 


exhibited, by, the 
‘production change in resistance crystal is 


subjectedsto!an’ imipressed: potential exposed-to Jjight.;, The change 
in 'resistanceis photopositive or negative aecording to the wave-length of 


the stimulating’soutce: The photoelectric, reaction is produced by radia- 
‘tion’ ovet'a range-of! wave-lengths 2: 04:; The maximum 


attained: in..a' time which. is .a, function. of, the 


wavelength of :the:exciting radiation, and: is: of the, order of from, ,one, to 


séveral’minutes. Double this time is requixedfor-necovery after exposure, 


‘Molybdenite' of: low) resistance,'-low. photeelectric. sensitivity, and high 
-abtinoclectrical sensitivity exhibits spectro-photoelectrical; reaction, which 


‘is apparently, instantaneous for all wave engt! 
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| (Phil, 48.: PRs: 


tare) ‘exciting: radiation, etc., are;investigated 
general) these factors have no marked. effect upon, the 
ctral actirioelectrical réaction or: they: are /the.,teverse of, the effect 

on ‘the e toelectric' reaction. 2:5 


potential throngh’the crystals: From the data supplied it may: be,con- 
cluded that the ‘actinoelectric- phénorhenon is|independent of other agencies 
that be wcting in ‘molybdenites! Dios 


2593. of Thermoelectric Force of Iron upon its 


‘paper’ ‘consists of remarks: upon.:the irecent [see Abstract. 1910 ,(1924)) 


examination and criticism by W. 


micrometer. aceording.. to, the 

[see: Abstract, 2047 (1923)] has proved, of gr the measurement 
of certain physical quantities, there is St sired from the 
the present. paper is.to. describe two, methods which are Yeading’ ant 
easy, method a. valve of 
about -watts i5.x.108 cycles “per, sec. coupled’ ‘to 
oscillatory. ciremit,in which. the capacity is situated. 
indicated ‘in’ the*tést ‘circuit 
ot the second ‘valve, a’micto- 


(Chant 


to acchange of 
<1. The.second method uses a. 
about 125 peE, ‘The bridge is supplied 


working 20° cycles per sec,;.,, Lhe detecto 


bridige“are éonnedted ‘to the grid-filament, terminals of a 

circuit of which:is @nlicroammeter with compensating cell 
as before! “The bridge!must. be thoroughly screened from the s oundin 
and fromthe! valves, is.then possible to of 
1 microamp..for achange of capacity of order af 10-78 farad in 


(Roy, Soc... 
strong’ ‘felds 

ubber’ buttons arid’ ‘fitted’ with ‘rubber stripy witich 


PLECTRIOCITY “AND MAGNETIS >] 
Rie 
ae 
ges of Capacity. R, 
Satan 
ammeter. being anserted,therein... An auxiliary cell and resistance are usec 
to. reduce, the, current.in the microam is - 
=ssed alte: age Of Capac 
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presence of sili 


to ‘hold the 30% acid the ‘The plate 
ond a pap was charged positively andoon.the other negatively, 
anid’ thé whole formed'a row of celis:in series with resistance about 0-02 ohm, 
and capable giving cutrent of about»7000 amps... When several such 
Battefies Were power of about 1000 kw.waa obtained smal. 
fraction’ 6f' a’ ‘Timed switches are, desdribed.iby, means.of which 
the large tutretits employed were ‘made and :intéerrupted. The ;currents 
were ineastred special (20,000, to. 30,000 
‘Of the Duddell type, and the consttuction ofjcoils.and measure- 
their éoristtnts are ‘discussed: It! is considered that; it. would ,be 


| possible to produce a field of the order :2.6r '3:million: 


1M, inside diameter Tio wit tn TaN 


neral teview' of the magnetic influence of the ordinary impuities,in..Fe 
nd Fe2Si ‘alloys.’ Carbon has by far the smoat detrimental. effect, on 
properties (in so-far as hysteresis:losses are: concerned), because 
slowl led material the Petes all —. in solid solution 
0: 008 %. above’ this ‘percentage precipitatéd as 
cementite (FegC) or, “graphite, (free carbon). pat of the 
ence of is that it precipitation ‘of graphite, ‘and 
bon affects thie maghetic properties little. When in the 
pes, cementite or cementite in the famiinated form (pearlite) there is 
increase in lysteresis losses Over ‘above ‘those dhe to 
the. trace. of carbon. in solution. Formula ‘are’ given: whieh enable the 
steresis Joss due to Gatbon (in ‘of forms) tO’ Be''¢alculated. :-Of 
the other purities Sulphur ig the’ ‘most detriinental, ‘mangatiese in ‘small 
is harmless, whilst lis Bénieficial. 
he amagnetic pend to éxtetit’on the grain 
particular upoti the inter The 
of grain “size ‘and’ lowers''the amount ‘of 
AS ‘it is 'GOnchided" that ‘the’ ‘aniorphous*eement 
increases Sis losses it in ‘thie! same Way'as ‘precipitated impurities, 
the lyantage of, silicon is evident, ‘Regarding’ the tretiendous effect of 
carbon in solution, it is that this'is due thé entering ‘of carbon 
in less stable equilib of ‘the ferro-magnetic 

489-04, April 11; 601-602, May May 23; 786-788, 
une 8162817, 27, 4924: useful: review ofi the present 
tate. “ot Bi cémittiercial “steels; dealing ‘largely with Fréblich's 
ani ‘applicatio iin idea 


bility in ‘the’ form’ Bh, where)’ is ia factor,iand 
is the saturation value of B. If @ = 1kB; and b = 1B, FrGblich’s 
equation e ved, viz _ Viz =a-+bH. Kennelly separated the 
induction‘ the ‘irén and that. inter- 
melequiar. Or, Bict Bes 
reluctivity.|; pi = By 


(By B) aBy is that, a rectangular 


/alsimilax equation is obtained, and H Steinm tz callec 
magnetic -bardaess, form, of, 
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ELECTRICISVPAND SOAGNETISM, 
Hi» basis Working:relationships associated: with the 
design (of transformers: sand: other electrital:appliantes; has 

employed ‘Fréhtich's equation im the-form 
ands ‘a sample'of magnetic material may have its properties expressed ‘by 
meéans'of three litiéar. equations corresponding: tp the three portiong,of the 
hysteresiscycleé: ctrvein réference 
to: pérmanent magnets is curves'are given 
for carbon, chrome, tun te, cobalt and KS steels. It is 


the sdturation valive! of 
field; Which gives Examples dre given dt'the tie of 


ike the essential elémetit forming 


an ‘alloy “is réatlily ‘ascértaihed' fromthe ‘linea? equations!“ This point'is 
ilhtistrated 


“by médns' of ‘Honda's’ iron-cobalt 
Stéinmiéte’s equation and thé éqdations for ifdn'léssds até “next treated; 
and a tnethod Of testing thé valve Of hysteresis intlex is desctibedwhich 
depends metisurément df “the energy losses “in ‘the specimeti at two 
different Voltages t6°the dtitlior’s View, “the 


range nétising ‘force which’ ¢ati bé ‘Applied “without: 
any the ‘remanent’ magnetiony: thble “OF values? 6f ‘the ‘hysteresis 
constant’ is given ‘Some’ of the ‘effects 
Tt is "probable the?early 


due ‘to thagnéti¢® viscosity are 

shiggish movéniit of the molecular 
rehuctivity’ 43 éxe °OF a for ting’ Of soft 
iron" The 'reluctivity atthe point’ is given By the equation 
(dj (Gg 4B Hil); is obtiined from Sandford and 
Chetiey’s' equations. This Value’ OF thé rélictivity’ is indicative’ of' the 
ability ‘of thé magriet to’ ye effects aritiatare 


2598. Electric Fields to ‘Motion’ of Tribes of Magnetid Induction. 
Kneissler. (Archiv f. Elektrot. 13. pp. 232-236, 1924.) — 
An investigation of this problem by the aid of the $098 H. 
2599: Deformations of Streams ‘Oarrying | Powevfdl Currents, 
L. Lombardi.«(Rev! Géa. d' EL. 30, 
tion: of the article referred to in Abstract 192 (1084) A 
52600) Paramagnetisne Pomiperature: Weiss and 
Paule Collet. 178. 2146221 49} ‘June 
Besides the diamagnetic’ and paramagiietic' fortis) there third: type 
feeble magnetism; namely, the ‘paramagnetic’ form! which is! constant 
with ‘change temperature. This/is fowtid ‘solids, 
and ‘the: two types. ate’ coriipated for members’ of the 
system front argon to'coppet! “Oabrére showedthat the moments 

plotted’ ‘with’ the numbet of electrons 


in the ion, lie on a regular curve. The authors obtain a curvéof/similar — 


form by plotting the coefficient of atomic magnetisation as a function of 
VOL, XXVII.—a,.— 1924, 3P .10¥ 
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the atomic: number the elements of: constant -pareimaghetism; K, 
Tiyi Vj: Crp Mn and Parallelism ofothe twoccurves:suggests that) 
for ‘equal)‘humbers of ¢lectroms, substances of) constant paramagnetism: 
possess’ thesame atomic’ moments as their .ions; and: {b) the coefficients: 
of magnetisation) are oproportional the :moments.:; This: leads to; the: 
resuttimtsin ail suck enbetanoes the/interasemie field has the-same-value 
namely;:of the order, million Bs Av 


Ferromagnetism ected and. Mechanical 


June, survey, of existing knowledge. of 
magnetism with, a view to testing a,quantum theory of magnetism. The, 
close, chemical, association of Fe, Co, and Ni is,one, of the.most important 
clues; to thercause of, ferromagnetism, ...The, theory, of atomic. structure 
of. Bohr and-others makes it clear why the elements in the range of atomic. 
numbers between 21.and 28 should be.the first to exhibit magnetic pro- 
perties;,.but-no. reason, has been offered to explain .why ferromagnetism 
in solid metals should be confined to the last three, of these eight elements, 
erwhy, jit is, amost conspicuous in the first, of, these; three... With regard, 
it.is no.accident that manganese and copper. are adjacent 
the. ferromagnetic, elements.on either. side,,and; the. extra, electrons, 
ed,-by,the -variable constituent,,are. utilised.,in some. way. by. the 
| simulate, the structure of.iron, cobalt, or, nickel. The. re- 
versible and irreversible effects of heat and, mechanical treatment: are also 
diseussed;;and.some speculations are.made,as. to the form of a. quantum, 
theory.of ferromagnetism. The evidence for the. existence of magnetic 
quanta in, paramagnetic gases. is referred: to.,[see Abstracts Nos, 2055.and 
2421,(1922)},.in: which silver atoms haye been separated,into two groups by 
amagneticfield,,., The fact that only, one of, the 47, extra-nuclear elestrons 
in thesilver:atom appears to. be concerned in its magnetic behaviour implies 
a-high, degree of,symmetry.in the) distribution of the angular, momenta 
ofthe, other, 46,electrons. The evidence. of magnetic structure, in ions in 
aqueous solution;is also considered, internal atomic. structures; are 
assigned to the elements with atomic numbers from 18 to 30. The extent 
to which the proposed structure agrees with is out. 
BER t vie Aj 

tion. P. Weiss and R. Forrer, (Comptes Rendus, 178. pp. 1670-1673, 
May: 49; (1924,)-+The: value of the “,spontaneons”’.magnetisation oo 
may bé deduced from thermomagnetic data by plotting'the. thermakeffect 
the square. of:the-specific magnetisation o:for various tempera- 

tures {Abstract 1935 (1924)]. In the present paper a curve is given 
showing the spontaneous -magnetisation of Nias a. function of the tempera- 
ture over:the range 20° to the. Curie the: samte figure 
curvesare drawn coordinating specific smagnetisation and) temperature 
in fields. 3228ig; 416g, 10070 g, and-17775 A second figure shows.varia- 
tion-of magnetising field and temperature for ‘equal. magnetisation. These 
lines of equal magnetisation are rectilinear in the stronger fields, apparent 
and :real magnetisation, being. identic; bes, In) the .weaker fields. there:-is 
divergence, the|continuation of the rectilinear 
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Aston. ANature,; 856-857,; June, 14,, rays of, iron 
have. now: heen. obtained. strong ‘enouglisto: demonstrate the 
of the light. isotope 54 previously suspected, the-intensity of this line 
tive ta tite prédominant'56 being estimated-roughly as 20.) 

Strontium consists-mainly of atoms:ofimass mumber 88; but about 
3 or: 4% of @ constituent 86 hasiinow been discovered: Atcutate.‘com- 
parison: between; and. indicates that: the! former is: definitely less 
than a. whole number; and: gives for ithe:probable atomic, weight of 
strontium »87 a value higher than ‘the chemital- one ‘but not seriously: 
discordamt,, Search for lighter isotopes of barium.is prevented at present 


of \Cold-drawing, and: Anuealing Some: \ Electron 
Properties (of..a Low, (Inst; of 
Dise:y 1761924 .)-+ This’ isa continuation 
of an investigation ‘by Alkins and Cartwright,on, the variation in physical 
properties: when this material is subjected: to. successive drawings. ;, [J. 
Inst. Motalt, 26. The investigation covers resist- 
range: ds these: to. that. observed. by Alking 
the case of tensile strength.and Loli 
of, Solid. Ss. Curie... (J. ‘de 
Physique et le- Radium, 5..pp..65-83,.M 1924.) A. general review of 
the facts established by. various experimenters during the last twenty years; 
with the object;,if possible, of grouping thesefacts.so as to deduce certain 
general. laws, Solid photoluminescent bodies,are in general solid solutions 
formed by small quantity of heavy, metal) (light-producing) dissolved 
in.asolid mineral body, which is a\bad eonductor ofjelectricity (thediluent). 
The most, remarkable. phosphorescent; compounds. are, sulphide.of,.2ine 
and sulphides the alkaline. earths... In explanation,of the observed 
‘facts iitvis, suggested: that-on account of their low; velocity) the electrons 
detached, from, the luminous, source, are, deviated, or arrested: their 
passage into the diluent, and tend. to,gather round the electro-negative 
nuclei.of the;diluent, -These stoppages.and,.these deviations are accom: 
panied, certain loss .of kinetic,energy. Consequently the, amount. of 
energy;.set: free onthe return of the electron: to, the. level, of, departure 
(energy of luminescence) may be.smaller, than. the, minimum. energy of 
excitation,.conformably to Stokes’. law. The electrons during: their 
return tothe light-producing; saurce, would undergo.variable leases of 
energy 5; they. would ‘be placed. in, fields of foreq which were not identical, 
VOL. XXVIL.—A.— 1924, 
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and their kinetic energy would depend to a certain extent on the thermal 
motion of agitation. Hence the character of the bands of emission with 
their continuous appearance. The divergences from Stokes’ law might 
- arise, accor to Einstein’s suggestion, from a borr by the liberated 
electron from the ‘thetial | agitation Kéw shown that 
these divergences become very ct 4 in liquid air. The electronic theory 
of the photoluminescence’ of solid solutions seenis well based; but attetapts 
2606. On? the ‘Viscometry of “Colloidal Solution: 
(Zeits. 442. 62+78, 1924:)—<In -oppdsition the 
criticism by’ H. Freundlich ‘of the capillary viscometer for measuring the 
viscosity: ‘of colloidal ‘solutions: ‘it is now shown’: (1) That°the capillary 
viscometer gives corréct'-viscosity data under defined conditions: ‘For 
sols'which’ do ‘not obey ‘the Hagen-Poiseuille law values'can ‘be obtained 
by suitable modification of appatatus dimensions which areas well defined 
as with the Hess instrument; By variations of height or by applica- 
tion of over- or under-pressure, the capillary-viscometer can also be ‘used 
for measurements of the pressure function of visoosity.* (3)°That it is 
possible without difficulty’ to reproduce by this muchisimplet and qui¢ker 
method ‘the most important’ of the Freundlich and:Schalek measurements 
obtaihed by means of the complicated apparatus’ of Hess and Couette; 
and thereby to demonstrate the validity of the theoretical assumptions 
made: (4)\That it is a-definition problem whether only-such resistances 
to motion asi the Hagen-Poiséuille law can ‘be designated as actual 
viscosities; (5) That’ the capillary viscometer is especially suitable, both 
2607, The Tomperavurs Coefficient of the Motility of ‘Ions in Liquids: 
(Zeits. ‘phys. Chem:i'110. "pp: 394-898, 1924) 
_ From a consideration of the collisions of ions of definite ¢harge and mass 
with solvent molecules of definite mass, the ions and. molecules moving 
with a knowii'velocity, an expréssion is dérived forthe mobility 6f fons 
at various temperatures. ‘From this. the free! paths of various monovaletit 
ions are calculated’; these are of the ‘right order of magnitude, atid:a 
great ‘similarity is: ‘Observed between the values of K+ \and'Cl~, Na*t‘and 
F=, ‘ete? The freé*paths for polyvalent ‘ions are smaller, 
temperatuie coefficient of the migration ‘velocity is assumed ‘to be'due 
chiefly ‘to chatiges inthe free path of the! ions.’ The theory developed 
above ‘leads ‘to the view that the ions aré‘not hydrated’ in ‘the sense that 
water molecules aré°comibined with the ion, travelling’ as ‘a ‘quasi-rigid 
‘but thatthe ions tend to transfer momentum: to the ‘solvent; 
this catising transference ‘of 'the solvent inthe direction they travelling; 
and ‘giving rise te ‘the: phenometia ‘usually ‘ascribed’ to hydration" The 
lighter’ ions;such ‘as: lithium, ‘will transfer’*mote momentum’ than’ the 
heavier ‘ones. Other well-known’ facts connected with ‘the mobilities of 
the ‘ions are’ discussed’ with regard to ‘the author's views, which arevheld 
2608, Soha “Solutions.” Rosenhain: (Am: Mining Eng:} 
Tratis: 69. pp. 1003-1034; solutions is reviewed 
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The: results of a-ray 


analysis. and the) atrangement., of, the. space lattices of the orystal .are 
described. The nature and behaviour of:intermetallic compounds is dis- 
cussed,,and; the, modification. of, the properties; of. alloy by 

The Influence:of Anions.on the Passivity ‘of Metals.» Roth. 
mund. »(Zeits. phys: 384-303, 1924.)-+The ‘passivity: of 
nickel and } tin: is: examined: by observation: of ‘the: current-voltage curve, 
the thetal being assumed to become passive at the point where the voltage 
increases suddenly. Nickel becomes passive in most oxy-acids, the pas- 


sivity potential, as defined above, being neatly independent of the'ndture 


andi¢oricentration of the acid. ‘The passivity is also.examined in solations 
of the yhalogen-acids';' the passivity’potential:in ‘this case is higher than 
fornthe for different:acids: The metal goes into 
solation inthe! passive: condition:«“Tim becomes ‘passive in sulphuric, 
oric, hydriodic; hydrobromic: and’ ‘fiuosilicic acids, ‘but notin 
nitriciacid, iddic acid, or \acetic ‘acids::;F urther, in: both the active’ and 
passive states it goes into solution as:divalént tin: a brief review 
of existing theories it is concluded that noneof ‘these offers a'sa 
explanation of the described. observations; ‘and the influence of the anions 


Extension of the Gas Law to Superficial Solutions? ‘A. Marcelin, 
(Comptes July 7; 1924))-The results of farther 
per on a layer of oleic acid on water [see Abstract 2168 (1924)} 
uct vS of the velocity. of opagation and the surface 
porte ‘constant’ as from 2 to 28. Since 
also: is-constant for values of S lying between 2'and 8; :it-is,evident that 
2611. Calculation! Heats: Sof the. of 
Certain; Bxceptions:.to. the Rule of Maximum) Energy: Henry. 
(Comptes Rendus; 178. pp. 2248-2250, ‘June..80, 1924.)The. heats of 
formation of ‘varioussalts, ¢.g:.KCl, NaCl,'as- calculated: from! a formula 
givem in a previous paper [see Abstract (1239 (1924)], are compared with 
observed ‘values;;> The converse determination of the mean' wave-length 
of the:components:of the absorption: spectra ‘is. discussed. Explanations 

2642: Protecting’ ‘Colloidal Sols. “Rideal, 
‘Phil. Soc.; Proce, pp. 101-104, description 
is givem! of, the, conclusions of different investigaters. whereby the pro- 
tective action of various. organic substances.on colloidal sols is attributed 
to selective. absorption. ;.In.some cases, however, the selective adsorption 
of a-capillary: active inon-electrolyte increased susceptibility, to 
electrolytes generally ‘or, to ‘those ‘of; some. particular valency, | resulting 
int» ‘preeipitation the: colloid,’ Stable: colloidal systems, are). always 
charged, and: disperse systems: in. water appear in most cases to acquixe 
a’ constant, electrokinetic milliyolts.:: When. the electro- 
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falls to’ 80 comniences, aiid ‘the 
rate of coagulation is’ most rapid at’ the isdelectri¢’ point? ‘On addition of 
an electrolyte to a suispensoid); ‘both of ‘the electrolyte are adsorbed, 
but ‘one ion, precipitating! ion, is ‘adSorbed’ more ‘strongly; and ‘it ‘is 
tHis extess of one ion which lowers the electrometric potential ‘arid pro- 
duces coagulation. On the addition of a-protectivé colloid to the sus- 
pensdid, ‘the: adsorption power of the: latter for ions’ jis! reduced} Which 
may ‘lead “to: éither “dimitiishéd or; increased Stability .of “the 
according to whictr of ‘is. most attracted by the: 
“The: Migrasicnn of ithe: in Solitt: Electrolytes,’ Blaric. 
Krégery «(Zeits. Elektrochem: ipps 263-255, June, 1924!) 
The’ »Dubandt Abstract: +(1924)} «with: respect to 
the migration: of) ions: with solid ‘lead chloride and! silver chloride 
mixtures; when the migration appears«t0i'be confined; to ‘one ion ‘only, 


are ieriticiséd with regard: to their relation to: the known volumes occupied 


by: the ‘nespective:ions im: the space Jattice of the ‘crystals. It also 
shown that the:«reasoning ‘of: Tubandt ‘fails:to ‘explain the observation 


thatthe‘ addition of a little sodium: chloride: to powdered: chloride 


2614. Inoestigations the Blectrolytes. 
Drucker and G. Riethof. (Zeits. phys. Chem. 111. 1-2. pp. 1-38, 
1924)--A large, portion of the. paper: is: occupied. with accounts of 


measurements of the voltage chains. 


x 


“Na amalgam | NaCi'| KCI sat. [801 tig. 


In other: ‘experiments: of: the: same? nature ‘hydrogen-gold 
was’ employed. Combining the results: obtained \in this’: way ‘by 
the’ authors and by previous ‘investigators with results obtained 
in freezing-point’ measurements and conductivity determinations, it is 
concluded that, in addition to the ions‘H*) Nat, Lit) K* and in 
solutiéhs of HCl, NaCl, ‘LiCl and ions’ ate \also present: 
It is impossible that in the case of HCl dnly complex cathions exist, ‘but 
for the salts‘ there must’ be ‘at least one‘kind of! cbomplex anions and:one 
of complex ‘cathions. ‘number ‘of '¢onrplex: ions be noticeable 
with coricentrations of about’ 0-0b mob-flitre, otherwise the electro- 


metrical ion curve will be in'strong disagreement with’ ‘the conductivity 


curve; is probable thatthe complex‘ ions! are not to ‘be neglected 
with higher dilution. It may be assumed that the most i 

complex ions are Clh-~, Natt, +, and so on, and that ions like LisCl+ 
atid LiCl,~ are ‘present, particularly in the ‘case ‘oflithium.’ ‘In anly ease, 
especially when mixed complexes are present) it must be assumed’ that 
the! undissociated part has much smaller) concentration thah has com- 
monly been assumed; it ‘appears’ itideed be''so'smiall that it “can 
almost be left out’of consideration as ‘a fraction! of the total concentration 
(compare Sutherland’s hypothesis: of total’ dissociation ‘of strotig electro- 
‘agreement ‘of conductivity and ‘freezing-point. results "must 
be: explained by “the ‘fact’ that, for “the! first, the! values are ‘too ‘high, 
becatise not‘only the‘ions A+ ‘and the complex ions are concerned, 


thé sécond they are too high on‘atcount of hydratation.. >A. 
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pp. ‘Jaly 1924;)—The: phenomena: observed: in; the:.corro- 
sion of ‘irom andsteel ander natural waters:'and solutions ‘of; alkali alkali or 
non-oxidising! acid are capable:of adequateexplanation. 
Diastived takes’ parti’ the reaction 
rate of under dain the 'rate 
of oxygen diffusion to an effective kathode surface and by the pro- 
‘tectivenéss® ofthe'film formed onthe metal :The\ composition 
surfed. condition of: the metalare unimportant factors in the éorrosion 
of Ordinary|‘steéls and the'pyp valbe df any given 
‘water’ between ‘about: 10 and 4+6 do not alter the tate! of corrosion, since 
‘the liquid against’ the metal maintains ‘a°constant alkalinity: owing’ to 
the!-sohibility of ferrous’ hydroxide ; :differences: if .corrosivenéss 
between ‘Various. waters’ are) fils 
is “more insoluble and hence forms’ amore protective: film:;.: the 
depletion ‘of hydrogen! ions: in alkalitie solutions’ is: without influence, ::In 
non-oxidising" acids ‘hydrogen is ‘evolved and ithe: tate of corrosion by 
this means *is"\largely: affected by' overvoltage; that the ‘composition 
and surface’ condition the important: :factors..: Gorrosion 
‘by dissolved oxygen in acids, as in'natural:waters, is limited by the-zate 
of diffusion of the oxygen to the. surface, So en ie 
ising acids and at high velocities.» 
“anode and kathode areas’may be: closely 
adjacent}'and any inert area (including rust) in electrical: circuit: with 
the’ corroding “anode! may ‘act ‘askathode.' Contact. with; additional 
kathode atea’ increases the corrosion: of ‘iron’ under: natural ‘waters: by 
increasing” the’ ‘area to which oxygen dan diffuse: is: due ‘to 
localised’ corrosion: where the unattackéd areas: haver been’ partially pro- 
tected: (usually by: ‘films), and have: therefore acted ‘as: kathodes towards 
‘acteunts' for only’ some’ of: the phenomena:observed: in the submerged 
eorresion: of? steel; Each: of these theories: ‘fails: to: agree with certain 
experitiental’ facts,;:of which two of! the more important dre:thesaction 
of ‘copper in ‘éontact with steel under!natural waters':and the similarity 
in the action of oxygen in natural watersiand to 
2616. Relative Corrosion of: Zinc: andi Lead Solutions: 
‘Salts. oJ. INeFriend and J. of. Metals; J. 
27941857" Dise. and Corres., 185-192; 1924.)—The» felative, rates,,af 
corrosion of’ zine and lead in solutions <of/:sodium chloride, sodium 
phate;- potassium: chloride, potassium nitfate, potassium sulphate 
determined, ‘Rectangular ‘plates of the: metals:3 x. 6.sq. were, 
‘pended in ‘about 750c:c. of é¢ach of the:solutions. | The solutions were 
maintained ‘ata constant: temperature in bath.:: After. a given 
time theplates: were’ removed, freed from thé deposit. by scraping,eand 
of weight was taken:as a measure of the; cornasion,;;:: 
At that with the exceptiomof the nitrate solution;:the rate 
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salt) conterned;>. fall im: corrosion prondunced: with the syl- 
‘phates! than ewith)'the chlorides: ‘The’ curvés: fot: sodium: chioride :and 
(solutions resemble: their general form and relative. powers: of 
corrabion; obtained for iron under:analogous) conditions. 
‘for ‘lead exhibit:the samegeneral features;as for 
iron, except that the nitrate behaves hormally and the retarding:action 
of jisiverly to otet Fay. B. 
vd bits svitoshe as of sor to 
bos Experimeniai Report tothe «Atmospheric 
‘Research Committee of: the British :Non-ferrous: Metals Research. Associa- 
tion; Ws (Faraday Socj‘Trans. 19») 
‘Disc. | Match results: given ‘(1) of numerous 
‘field: ‘tests: darge: specimens of; varions; typical. metals and 
alloys ivexposedi tosrepréséntative atmospheres, (2) of|\laboratory 
experimetts: or-relatively small specimens; attention, being directed to 
the phenomenon of tarnishing, as distinct from corrosion:in ‘the: ee 
types:of: atmosphere! in vestigated: included ;: An indoor 
aatmosphere»continnously. unsaturated with’ water-vapour.; (2)..an indoor 
atmospheré high, and: occasionally «maximum, humidity; that, of 
ordinary domestic: kitchen ; and -(4): open-air-at South. Kensington, 
‘Theanethods of examining: the tarnish: films were (1): Visual, including 
‘microscopic optical;:the diminution: of very 
Sensitive théans: of especially during the 
‘early stages;<(3) gravimetric. of oh to 
For inside atmospheres. the, ‘relation \weight-inorement: and 
‘time! is represented-by one of three: types:of curve: (1),A parabola with 
its” axiscoincident with the time-axis.of coordinates, the weight-incre- 
‘ment; being! proportional to, the: square root of the: time... this case 
‘the-attack lof the: underlying: metal is.regulated bythe zate.of diffusion 
of the corroding ‘atmosphere: through the ioontinuous, envelope of scale, 
Copper, within»a wide! range of -humidity. conditions, .,behaves) in this 
away(2) A straight line through the origin; the scale, being completely 
permeable and fieutral; this is the case with zinc in;).an,unsaturated 
atmosphere.:' (3). A: parabola. with ité axis. coincident; withthe weight- 
‘axis coordinates; the -weight-increase being proportional to, the square 
of the time: <The: scale is there. discontinuous and accelerates the, attack 
on ‘the femaining: metal in proportionto thé:iamount already. present. 
Tron! itt andtniosphere:of telatively»high humidity, intermittently, seach: 
'Satiration, gives’ a curve of:this to ole 
; In some cases an emeried surface tarnishes more readily than one 
highty: Under: “sinside', conditions: the maximum | differences 
co the:atinosphere of low relative-huinidity,! whereas the more 
atmosphere and ‘bright’! surfaces: give: | 
‘iden tice results In the kitchen fine’ silver: develops:a greater degree. 
‘tarnish polished surface, ‘whereas: with standard. .silver-copper 
alloy: (7 5. per .jeent. the brightly polished: ‘surface is-relatively 
immune from: attack. Differences im hardness have. little influence; but 
the' harder undergoes: the’ greater. amount change, 
gteater during the winter than:during, the summer, 
sumably owing to the greater general pollution of: the atmosphere during 
‘the wititer::! This tiokis; however; only for-surfaces initially clean; with 
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copper: ‘alloys: the’ rate ‘of tariishing in the Tater stage 
is ‘controlled, 


withiti ‘a wide ranige’of'a atihospheric conditions, 


_ in colour of copper! (2) ‘steely or silvery} 


:yellow;: when’ ‘éx to ah indoor atmésplicre of low 

, is actompariied by rapid dilninetion; and then by slow increase 
of'the reflectivity) and is dive tothe présenies ifi the air of gaseous'sulphur 
compounds, “Solid” or ‘liquid: particles, :inclading, presumably,' sulphur 
trioxide ‘and sulphiiric' acid, appear to be:without appreciable inftuence. 


‘of liquid ‘water isnot ‘necessary} ‘asthe action takes ‘place 


at ‘tenipbratites® abové' the dew-point and ‘increases to some’ extent’ as 
the temperature is raised indoor’ ‘atmosphere of Vatiable humidity, 
occasionally reaching saturation, tartishing proceeds. more ‘slowly, ' ‘The 
atmosphére ‘of the dotiestic kitchen: 
whith has ‘a’ definite’ inhibiting effect) onthe capacity “of copper’ for 
tdtnishing Th: ‘the opén aitand’ presence ‘of ‘rain’ copper’ quickly 
assumes alight-brown patina, which’ undergoes gradual-darkening during 
‘@ considerable period inthe early: stages’ the action’ is not influenced 
by: thé: “ordinaty? impurities with ‘the ‘exception of arsenic, which ‘hastens 
thé (datkening Zine is’ highly’ susceptible to ‘the action of products of 
combostion; particularly 'those of coal-gas, “The action of an unsaturated, 
polluted atmosphere-on ziric!copper alloys appears in the early stages to 
‘be: largely function of the copper’ content; ‘with ‘which it increases! 
‘With .60: 40 brass the action is at first. confined mainly to the a-'or 
copper-rich constituent, but is later concentrated largely on the £- or 
zinc-tiehr component, and then ‘produces:far more serious results. 
of! it fundaméntally!‘different, both qualitatively 
and quantitatively. from) that the non-ferrotis ‘métals.:::In ‘the early 
stages | rust. forms en isolated spots, which.:subsequently increase in 
number:.and: size ithe may: be either 
rectilinear or parabolic, according to:the conditions, and the actual value 
of the weight+increment may: become: relatively enormous.) 
oan indoor; atmosphere: polished nickel: undergoes: ucharacteriatic 
$5 ¥> fogging: of ‘the surface: if the: minimum, temperature 


unsaturated atmosphere, and isa function of the copper content. 7 

_ dn an unsaturated or more humid atmosphere, free from excessive 
Proportions..of products. of, combustion, copper \tarnishes: to. a. 
greater, extent; than silver, .but im am,ordinary; domestic kitchen» the 
reverse, obtains, presence; of. copper or cadmium in polished,silver 
has.a profound inhibiting effect, on.its capacity for tarnishing ;. with dull 
ox.emeried surfaces .there.is, however; little to: fine-silver 


2618) ‘Atomistic. Mechanism of Metal. Roving.» Kakinuma.. «Phys. 


Math. Japan, Proc..6. pp. 90-105) July, and pp. 150-168, Oct.-Deai, 
1928, In .English.)-—The, author;.gives the.results, of -an,,investigation 


om, the inner: structure. of on.X-ray data. i.%-ray 


photographs of certain metals,show the:rolling effect, even after annealing 
for, a\considerable period: | The. ill-defined figure, produced from 
VOL. XXVII.—a.— 1924. 
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rolled: copper, is converted. into a more,xegular, one, by. annealing at.rela- 
lone a short, time,.and from an analysis of photo- 
graphs of the same specimen taken inj various positions itis, concladed 
that the;atoms: of copper. tend, in the; propess rolling, to.attain,such a 
final, arrangement,that,the face-centred jcnbicdattice is almost regularly 
oriented with,one pair ofits cubical. faces parallel:to the rolled sheet and 
one of its tetragonal axes parallel. to, the:direation, of rolling; ;.A:modified 
view\of Hull's analogy regarding the ductility, of metals is proposed, with 
the mechanism of plastic deformation is. atomistieally 
elucidated: the.case of rolled iron,,it is shown) that/ the body-centred 
cubic. lattice should. be so. oriented. that, one. pair, of:its..cubical faces .is 
parallel to the rolled surface, and one ofits face diagonals: parallel.to the 
direction of ,rolling....This is confirmed by..X-ray, analysis. The 
definition shown, by the. patterns; of rolled metals,is attributed,toe,some 
form: of lattice strain, peculiar to each metal, and, the; nature of lattice 
strains.in-copper, irom and, silver is, discussed. Attention is called to,the 
fact that,in.the case of.iron the lattice strain jis complicated, iso that, the 
original: body-centred: cubic, lattice, appears|to. be: partly converted, into 
a face-centred one, and this.may. have a,close relation to, the mechanism 
of the allotropic transformation. of iron from.ai to y state... A.graphical 
thethod: for the. analysis, of. the patterns of rolled-metals;is described and 
applied:to.the analysis of the photographs of rolled silver, which is found 
to, havea structure:to that,of. 396 
2619, The: SinglesMatal :Gristals. ‘I. Obreimow. and 
Li:Schubnikow (Zeits. £. Physik, 25:1. pp. 31-36, 1924.)+—-By. a modifica- 
‘tion>of:'the ‘method of Tammann: single crystals: of zinc;: cadmium, ‘tin, 
antimony, ‘aluminium; ' magnesium:and dopper may be: obtained. The 
ismelted in a glass tube drawn: out :to:a-capillary at one end; heated 
in a specially constructed ‘electric: furnace; the temperature control: being 
very important..:: The: tube is evacuated: to prevent: oxidation: of the 
metal, and ‘the form: of the tube depends upon the'property of the metal 
which is: to’ be investigated, since the: crystal takes the: form of the glass 
tube ‘under’ the ‘conditions of the: experiment. The »properties of: the 
single-metal crystals are quite different from 'the»properties of the metals 
in ordinary: form. Tt‘is found: that: the capillary.must less:than 
Alterthum. (Zeits:: phys. Chem! 110. pp. 1924.)——The 
orystalllisation ‘of ‘tungsten, in ‘the compressed. rods; 
determined: Tungsten powder ‘made ‘by reduction ‘of: was ‘com- 
pressed into rods‘ 16°em. long by 7: ‘cross-section! These“rods 
were’ heated to 135° C. for half an hour in a current of’ hydrogen until 
‘sintered. They were then heated directly by passage of an electric 
_-Olirrent, amps. at 6. volte, of ‘hydrogen’ (400 litkes- per 
_ hour being™ passed) until’ the melting-point’ © 
‘made “visible by ‘etching’ with ai mixture of 306-% 
‘potassium “ferricyanide and ‘10% >sodiam ‘hydrate’ ‘solutions, It/ was 
‘found that*such a*rod showed that several large ‘crystals’ were ‘formed 
after two hours’ heating.’ In several hundred batches of material it: was 
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found. that ‘the of*crystallisation .was formed times varying from 
‘On longer heating crystal» growth took place; 
ae étyatale varied considerably:in each batch 
-and ‘in: some’cases the rod was obtained consisting of one single crystal. 
‘The ‘partial -pressure of the “hydrogen had: considerable’ influence on 
‘the’ numberof ‘crystals:') The ‘forniation ‘of the germ’ crystal ini 
composed of compressed tungsten powder is the result of several reactions 
bi different velocities. In a batch of material with 10® crystals, 10° are 
mn: ai favourable position, as they;lie.on the surface, and of these % 
either near) to or)on ‘the edges are:more affected by, the hydrogen, 
these 10# only 10? are in such! afavourable position to each other 
that their growing force at, the maximum. ‘possible contact surfaces, is 
able..to,.overcome the resistance inertia .of: the neighbouring \crystals; 
Ten. per: cent..of these-—that. is, ten erystals in.all-—undergo reduction of 
imtermediate layers, more, rapidly, than, the others. This, may be due to 
the existence of, fewer intermediate layers from) the first: Of ,this.10.% 
oné or ‘fewer are, in a favourable position. to. provide the first..germ 
crystal,; The reduction. is retarded,-by. water-vapour,. ‘and; ta, an 
of Critical Ranges of. Tron-Carton Alloys. 
T, Berliner.) of . Standards, Sci..,;Papers 484. 
pp. 347+356, :1924,)—This an: extension of the .work. by, 
Scott [Abstract 1396 .(1916)] on the, thermoelectric.measurement, of the 
critical) ranges of pyre, iron. The, material used was. an. especially pure 
series; of. iron-carbon alloys made from vacuum fused electrolytic iron. 
showing. the changes .in, the . thermoelectric. pro- 
Perties of, eight, samples, varying ,in.,¢arbon content up to 1:54 % are 
given. for temperatures; up,.to:1150°,,. The Ap transformation. was found 
‘to, be, constant at,.768° for heating, and. cooling in. all, alloys. having a 
carbon .content but it.did. not. appear. in alloys of a. higher 
carbon concentration... The characteristics ofthe curves obtained indicate 
that the, Ag. transformation. is of. a. different. nature from the.A, and, Ag 
transformations. , The temperatures. ofthe Ag, Ag and A, transforma- 
tions are. in, fair agreement.with those obtained by other methods, The 
upper end of the transformations is sharp; this is not the case when 
2622, of. Time.and Rate of Physical 
Properties of Garbon-Steel; Wi MiHowe, F. B. J. 
and J. N. ‘Pring; (Faraday Soc., Trans. 19. 
705-719; hydrolysis’and ‘affinity constants ofia 
umber-of amino- bases are determined from the:concentrations of hydrogen 
ions’ as) measured by the hydrogen ‘electrode, the quinhydrone electrode, 
and ‘sonie Cases colourimetrically; «Pure: water and water-acetone 
mixtures lin the proportion 50: 50 and 10:90 respectively are-used as 
solvents. » Bases ‘arranged according to their basicity: - water follow the 
VOL. XXVII.—a.— 1924. 
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same order,.with a few! exceptions, ini the/other sdlvents:employed.|)The 
nature of the solyent affects: both the. hydrolysis and: 
to:an extent which apparently bears no relation to) other. properties of 
the solvent, e.g. dielectric constant, the value of the constants decreasing 
rapidly, with increasing content. Conductivity measuretients 
for hydrochloric:acid and: caustic soda were made with the water-acetone 
mixtures: | The: dissociation constant of water in these:mixtures, deter- 
mined from e.m. falls off rapidly ‘with acetone 
2624: ‘Taber a Temperature Gradient: Py A. Mi Dirac. 
(Cambridge Phil. Proc. 22) gas 
eath' of molecules ‘is: capable’ of: dissociating into ‘two similar 
molecules “be t ata constant temperature, “St will attain an’ equili- 
briuitr ‘state’ in the rate ‘at which double nidlecules dissociate ‘is 
equal ‘to ‘the rite at which they are formed’ by recotibination ‘of'sifigle 
molecules, there ‘beinga different ‘equilibriam state ‘for''eath different 
temiperature: If the gas be subjectet! to a temperature gradient, the 
éoriéentrations necessary for equilibrium ‘will differ‘ at’ different points. 
Phere‘ will thus be diffusion between the two kinds ‘of moleculés, a' steady 
state ‘being’ attained when the rate of ‘diffusion of double molecules into 
any_region is equal to their excess rate of decomposition over their rate of 
formation within that region. Take the case of a nonconductin tube 
‘containing of unit section, Closed’ at’ one’ the ends “being 
dridintained “at [different temperatures)’ Theré’ will- ohtinbous' flow 
double tmoleculés from the cold ‘to ‘the hot'étid, where dissociate 
‘anid ‘flow back to ‘the’ cold end, causing trinsfer of energy across ‘the 
Sections in’ addition t6 that due’ to thermal conduction. Obviously, then, 
the’ temperature ‘gradieht will have maxinium value ‘at’ each ‘end, 
actomipanied’ by ‘an excess in the concéntration ‘of the double’ 
the hot end,'and‘a deficiency at the ‘cold as°compared: with the Case 
of no temperature gradient: “Hence,’'if observations céuld be" made’ of 
the’ ‘concentration ‘or temperature gradient : at either end, the “velocity” 
dissociation ahd récombination ‘could’ be. ‘calculated’ it terms ‘the 
physical’ constants of thé gas.” The’ diffictilty® of making the 
annie méasurements' at the énd of the tube is ‘that the’ quantities to 
‘be measuréd fall off somewhat ‘rapidly, actotding to ponential Taw 
having’a space constant about 2 iim. under the conditions corisidered. 
2625. Studies in Heterogeneous Equilibria. Part I. Conditions at the 
Boundary Surface of Crystalline Solids and Ligtids: and the: A 
of ‘Statistical Mechanics.“ Js. Ax VUBttler. (Faraday :Soc., Trans, 
pp. 659-665, March,':1924.}+-Conditions are defined for ‘the establishment 
of equilibrium between the phases at the boundary surface between 
and solvents, and: the’ kinetics: of: these.:processes. are 
developed by methods of statistical The ‘theory. is advanced 
that im the case of:a solid in contact,with & saturated ‘sohition ‘the a 
tive forces that: bind the molecules’ of,a‘crystal together extend som 
beyond: ‘the surface constituting field-of force which surface molecules 
must.overcome :before: they can escape;'and molecules 
of the:same ‘kind andso'¢ausés ‘the growth the crystal. . The: liquid 
also:exerts: an attractive force which varies: .with the distance from the 
VOL. XXVII.—A.— 1924, 107 
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general;-a molecule which passes-outwards from the surface 
experiences first an attraction: ‘towards the surface; and after a:-certain 
point: ani iattraétion: into the: liquid, ,whileoad point of: balance: exists :at 
which the two. opposing attractions are equal. Equilibrium is:attained 
in saturated solutions’ when equal numbers. of!molecules pass ‘the balance: 


point:from:both sides in any interval of.time:) ‘From kinetic 


considerations 


where. c is the concentration of the saturated. solution. _ W, the work 
€ per grm. mol. of solute,in reaching the balance-point from the interior, 


Ws the work done per grm. mol. in reaching the balance-point from the 
surface Jayer, Nog is the Avogadro, number, and Nthe number of molecules 
in the crys surface layer per om. A is given by the expression 


VR] and. A’ = where. 
and.y, its vibration frequency. 
Wi isthe total work done in _from 
inj the inter of the the teat atbrbed 
the:above equation there is obtained the le:Chatelier—van’t 
for. of solubility with temperature d-log cfaT = OR 

ort calculation, Vis tiken'as defined aracteri: 
vibration’ uen¢y of the solid ‘as determined 
pert heat absorbed ‘it! solution OF the latént heat 
thé data availablé in thé’ Gaseof ‘the’alkall chloridés 
is made of the value of the integration constant of the 


‘eq the, term [1000 The values “of ‘this 
from the above equati ion, P, 


of the: Nernst: Theory: of  Blectromotive Force. As Vi 
Butler, 5:(Faraday Transi: 19, ‘pp: 729+783;:: March; 1924.)--The 
methods ‘developed ‘in ‘the previous: paper are applied: to, the case of a 
metal! in contact with'a;solntion contdining iits:ions; It.is shown) on 
kinetic. grounds: that ‘the Nernst! conception:of. electrolytic solution: pres- 


sure is>capable’ of- accounting for the pid.’s: exhibited’ by: metals. in, their 


cousidlered. Bite ta nononut ted? « 
to “Phe is! with: the 
surface layer; those*in solution, ‘and: the free electrons left on the surface 
of the metal. The effect of:the negative charge is to retard the. Passage 
of positive:ions away ‘from the ‘surface: and to assist their 

from solution, The charge will accumulate. until the. two processes 
occur at equal rates. The condition which is assumed to obtain in the 
electrolyte, in the. vicinity of the metal, surface.is. that the, metalcexerts 
a: fores,af attraction) on. the:metal ions which falls, off rapidly: with the 
distance,,.while a counter attraction 4s exert the, liquid .which, 
greatest at thie surface and. falls off rapidly, with distance. 
force iof attraction is also: exerted on, the. positive.ion, which, is,, 
at the, sunface and.falls off| with: increasing penetration: in the zone, 
excess positaye ions! in, 
vor. XXVII.—a.— 19% PECL 
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-eonsideration is..made of (1) total)work' done’ ‘by: the jon: in 


reaching the balance-point from the sarface of the metal, (2) that done 


by:am-ion in reathing:the balance-point. from ‘the interior of the liquid 


in view’ of ‘the attractive: forces and of the pid. between the: balance- 


point and the interior of the liquid, . An expression is-derived'to-evaluate 
‘the number of ions which’ have: sufficient»kinetic energy to cross the 
boundary either to or from the surface of;,metal. By means of these — 


are. of the order,of magnitude | of measured 


paper, t the quantities involved in the term A’, vis, ana ate “given 
values as ‘before. The: values of sare. taken from. published data; 


“and, refer to the total energy change of a complete cell, consisting ‘Of the 
‘metal electrode com bined. with the. normal H In ‘the case of 


a. number of the. potentials calculated on. ‘wa 


& 


2627, With: Temperature of the 
April, 1924.)—The photoelectrie 
, contrary 


- eurrent from pure potassium in highly exhausted cells was fou 


previous: belief, to ‘vary with the temperature and in the sense.of the 
 ‘témpérature. change; “The temperature:range: examined was: from toom- 
temperature to the temiperature,of liquid air, and it was.found that:the 


Photoelectric Goll. Bea Optical Soc. of 
and ; Rev. Sci. Inst. 8, PP. 551.580, 


temperature’ variation of the photoelectric current was négligiblé.above 


but became: greater the lower the: temperature. The change in 
ic current increases when the frequency.of the exciting radiation 7 


lowered. “The change occurs. in the normal and-also the: selective 


effects. The variation with temperature is in‘consonance - 

with the cecpadbos that the work function of the surface is altered. = 
-$ach an altetation is shown by: the bodily shift along the voltage axis of 
the'voltage-current curve of a photo-sensitive kathode, which occurswhen’ 
the potassitm-which is changed in'temperatufe is the anode.’ On cooling 
from to — 180° C. its, worl function is 


Fe 


Photoelectric ‘Properties. J.:Pionchon and (Miss) F. Démora,. 
(Comiptes Rendus;‘178: pp. 1885-1887, June’2, 1924.)-—The experimental 
now recorded ‘had: ts inceptioniin a chance observation relating to 


effects’ upon electrédés' of abrupt variations’ of eim 4, [seé Abstract 3226 


(1912)}. “One of the ells employed contdined ‘an extremely ‘diluteaquéols 
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a8 electtodes;’and this exposed to sunlight 
for eight‘days exhibited photoelectric:phenomena.' The electrodes -were 
found coated with a bluish-red film extremely sensitive to light, and the 
present; investigation studies ite: .eqifisite 
dilution is found to raiige between: mand 1/100; with:an apparent 
optimunt: at» 1/1000.n2:; Copper:icoated: electrolytically does :not»urdergo 
the supérficiab alteration so rapidly:as that ‘with a surface freshly formed 
by nitrit: acid) immersion ‘and ‘washing: »' Diffused: to ‘the 
formation ofan olive-gréen layer finally: «| Airis necessary fdr the plienome- 
non, asalso copper sulphate, since immersiom of the copper: plates: inva 
full-corked container »distilled: water;:alone gives no such result. 
The film! is found to;be partly soltible in. dilute’sulphuric acid ;-and thereby 
identified! asecuprous oxide, which’ décomposes acid treatment: into 
eopper and: cupric: Oxide: Heated im ait, ithe: film transformed: into 
black cupric: oxide: Various: photoelectric uses:are' briefly indicated; 
enotexby A. Cotton draws attention «to: jsimilar observations: by 
2629. et, Michaelis: and. ‘As Fujita, 
(Zeits. phys. Chem. 110. pp. 266-284, .1924.)—The conditions at the boun- 
dary of two phases containing an electrolyte distributed in san 
betweew theti ate discussed! Fromthe' theory:of Nernst, that theré‘is 
partition coefficient for the; sitigle ions, theactive mass of the idrs Being 
proportional to‘ their concentration; ‘it:is'deduced that for aconcentration 
ithis ‘type thé>e.m:f! should zero; ‘also the potential ‘of other 
cells: should ‘vary: ‘with the hydrogen: iom concentration: Experiments 
with various concentration ‘cells in ‘benzyl aledhol-water phases show that 
these requirements: arenot fulfilled;and'that ‘the:conception of ‘partition 
cobfiicients for each ion must be modified: by introducing ‘an “activation ’’ 
factor; ‘case; of chemicalcells: bn: KI); etc., 
in ‘the: benzyl: alcohol: water: phases) measurements: for various 
: combinations are made giving results which:do not appeartd be in concord- 
ance’ with: accepted theories; The reproducibility of the experiments: is 
not ‘very good.°: The ‘effect. of the diffusion potential; is considered: .in 
dealing with-electrolyte mixtures. It: is- found) impossible to: reproduce 
some experiments of ‘Baur with toluol,, who found that the potential at 
the boundary toluol-water depended upon the hydrogen ion concentration ; _ 
further; theory requires that the potential-of the 'metal electrode should 
be constant. towards the toluol, e.m.f:; measurements measuring only ‘the 
‘pid atthe: liquid phase boundary, ‘but: the authors’ experience does not 
confirm ‘this .view,;, A. ‘of «the: existing: 
2630. the-T heory of the: Boundary Potentials: 
Abet.:) Chem: '¥10) pp.c 587-698; ''1924!)—-In> this, paper 
it is ‘Shown that by between: two»limited 
miscible solvents the thermo-dynamic potential at the phase boundaries 
must be constant, ie. independent of the nature and conténtratiohief-the 
.{Phei efiective ionic distribution. coefficients for given ‘pairs\ 
of solvents. must: be! the same for ‘all idnsswWhich are‘ equivalent, the. 
so-¢alled: specific ionic distribution coefficients,;; It appears plausible ‘that: 
the latter are:equal for allions,.and coincide:with the effective coefiicients;, 
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with respect-to their: inertness: towards \the: medium, thermodyndmic 
2631. Ovidation: Potentials: of Organic: Compounds; 
Biilmanni:: .(Fataday> Soc. | pp» 676+691): March; 1924.) 
‘descriptionis given! of: 
hydronie ‘¢lectrode: and the ‘effect: of salts: thereon): 
and hydro+quinhydrone electrodes also idescribieds: «The quinhydrone 
electrode may be used a standardielectrode andyalso-for the determina+ 
tion of hydrogen ion concentrations, being moré:¢convenient in use: than 
a hydrogen:electrode,, The:application' ofthe electrode to:the determitia+ 
tidm:of pH values in soils is-discussed.° The reduction‘potentials of: varions 
quinones ‘have: been: measured the aid of! this electrode; the: 
being! compared: with those of American ‘workers, ‘Theireduction poten- 
tials of-alloxarithines ‘have been measured it :a similar 
caseof azo-compounds itis shown ‘how: the equilibriuth constants, the 
heats 'of itransformation and the velocity constant may be:-ealedlated 
from the reduction potentials determined by this electrode. Various 
(2632, Iwveversible Electrode. Phenomena, T. Ellingham and 
Allmand, (Faraday Soc., Trans)! 19: pp.: 748-771, March, 1924.) 
discussing’ reversible and -irreversible:electro-chemical; reactions, 
the ‘experimental facts relatingto the! kathodic:.evolution of hydtogen;: 
thesaniodic ¢volution: of;oxygen,. electrolytic reductions and ioxidations, 
the kathodie deposition and, anodic solution-of metals ofthe iron group, 
and: passivity phenomena’ as exhibited: eléctto:chemically are correlated: 
and>discussed. ‘The’ value’ of current-density+potential! curves in. investi-, 
gating ‘the problems is pointed out,:with the’ interpretation: to: be placed) 
upom:curves of various types. Irreversible; phenomena at smallcurrent-. 
densities are ‘discussed; with especial. reference to the conditions under. 
which: bubbles of hydrogen and oxygemaré formed. It is shown'that the 
magnitude of the polarisation produced. depends upon the relative velocities 
of the: compensating processes—¢.g.' diffusion or chemical reaction-—and) 
theimain electro-chemical process, i.e, ioni¢' discharge. Polarisation may: 
also'be:set up by hindrance of the electro-chemical process itself, by ithe: 
formation film- solid or gaseous-+-at the surface.of the electrode; The} 
polarisation phenomena reviewed above are explained in: the light of these. 
considerations, hydrogen overvoltage: is:due to. the! formation ‘of an; 
addition ‘complex | with the metal electrode; the: compensating. processes, 
here/beihg the diffusion of hydrogen into the metal and. the. 
2H —> Hog. Passivity may be due to the resistance of an oxide film or 
thin ‘film of:oxygen ‘bubbles :to  theelectro-chemical ‘reaction, (Warious 
investigators holditig’ different points The détailed-nature of. thé 

2633. of. Certain Palontiols: witha Con= 

wwolled Oxygen Electrode: K.:Goard and: E,'K.:Rideal, (Faraday: 


March} survey of published 


experiments with»the ‘oxygen ‘electrode. indicatés: that. the. ariomalies: 

exhibited).are due ito: the! formation:of: traces idf oxide, which are ‘held 

probably: in: solid’ solution! at ‘the surface of! électrode.: The criteriai of. 
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Teversibility aré discussed.)° It #8 shown’ that, 
platinum electrode°of kriown oxygen’ ‘eontent; the potential when 
mersed itt an arsenate-arsenite mixture, rapidly rises'to'a valie, 
and thén falls again, the liquid beitig kept uristitred!“The 
value thus’ obtained ‘is: quite: reprodutible?’ Sitilar ‘experiments were 
made with various reducing sugars in sohition: The obsérvatiens 
in thesé casés cari ‘be satisfactorily explained ‘considering thé reactions 
between’ the ‘reducing: in the ‘and: the surface 
2684. ‘Electrode Potentials in’ Nod ‘Solutions. 
(Faraday Soc., Trans.°19. pp.'718+720,Mareh; 1924.)—The ‘use! of the 
capillary electrometer for the idetermination ‘Of ‘electrode’ potentials in 
‘aqueous solutions is’ disctisséd ‘with refereti¢e’ to’ the adsorption’ ‘eapil- 
lary-active’’‘ions at ‘the ‘phase’ boundary)” this effect being absent for 
salts, such as the chlorides, sulphates and. nitrates of the alkalies. . The 
use of the electrometer for non-aqueous solutions is also described, where 
there is ‘partition equilibrium between the phiases. inthe: electYolyte. 
It is shown How ‘these measurements applied’ theasté the 
interface ‘potentials between inorganic salts in’ partition equilibrium in 
non-aquéous solvents, ‘from which’ the electrode potentials’ in atiy ‘sohution 
day Soc., Trans: pp. 772+784, ‘March, 1924.)-—A’ critical review of 
modern theoties of ‘passivity and polarisation: is given. ‘The hydration 
theory of ‘Leblanc is' rejected; since it’ assumes the seat ‘of the effects is 
in’ the solution itself; the valency theories of Fitikelstein and Miller are 
too indefinite; retardation of the°heterogenedus solution process is 
ke basis of various theories involving the formation of addition complexes 
of hydrogen and oxygen with the metal electrode +' the most general of 
these is put forward’ by Foerster; who considets the catalytic effect’ of 
hydrogen and ‘oxygen on the: retardation of ‘the heterogeneous solution 
‘The author regards this theory’ a8 ufitenable,’ since it leads to 
the assuinption that in’ the passive or polarised state~ heterogeneous 
— does not exist between the metal and liquid in contact with 
In the author's view an internal equilibrium éxists' in the metal itself 
between atomis, electrons, ions of different valency, and probably mbleculés _ 
of various sizes; It is the catalytic effect of various agents on the attain- 
ment of this internal equilibrium which determines the observed p 
‘or passivity phenomena. This affords’ a sitiple explanation of the over- 
voltage of hydrogen and oxygen ; also the influence of eer on the 
Sod), Trans. 19. pp.! 667-675; Match, 1924.)--Modern theories 
of the ‘origin of ¢.m.f. in célls are'réviewed. The Nernst’chemical 
theory, as modified by recént workers, is ¢riticised on ‘the ground. that'it - 
leads. to’ impossible values for the ‘electrolytic solution pressure’ of 
* t forw, Smits in his theory of allotr to 
‘syStem for the metal which is at ray 
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| On. the other. hand, the Volta or contact effect,alone does not give a.com- 
plete explanation,,since the concentration of the electrolyte hasan: effect 
upon, the, potential, of the cell, . The, electron. affinity of, the metals, 
calculated .,from .the,.Ric thermionic equation or the. Einstein 
photoelectric relationship, ollows. approximately the same, order as. the 
electrode.potentials of the metals: , By a consideration of the conditions 
of,surface equilibrium, of the, metal, an expression involving the. Volta 
effect-—i.e, electron affinity-—the electrolytic concentration and the. atomic 
volumes of the elements is derived which is in agreement with experimental 
observations. This view is preferred to that of Heyrovskf, who considers 
anodic discharge,.and-only regards OH‘.ions,as active in causing the:elec- 
trode potential. A; full solution of the: problem jis impossible until.exact 
information. is available on the absolute potential of electrodes immersed 
in electrolytes of known activity, and.on the degree and extent of solvation 
F. Auerbach and, E., ‘Smolczyk... (Zeits,, phys. Chem. pp. 65-141, 
1924)--When in, titrimetric. analysis the alkali, added, is plotted. as 
abscissa and, the potential of a. hydrogen, electrode (determined. after 
each addition) or the pH(= — log,[{H*]) as ordinate, curves ate obtained 
which become very steep when the H” falls rapidly and the indicator 
changes colour. authors show that the curyes may further 
utilised... The study ofthe titration of acids (mono, di; di,.and tribasic), 
single: and in:mixtures, leads to equations which enable. them to predict 
the type of; curve, its: shape as dependent upon the amount of. alkali 
added, the initial, volume, the concentrations of. acid: and alkali, and the 
dissociation ,,constants,.of the acid further,.to calculate,.from, the 
measurements, the dissociation constant, of a,pure acid; and the. single 
jconcentrations., of mixtures, even when. the: curve does not show..charac- 
teristic, points. .,The, theory. is confirmed .by experiments made. 
benzoic, acetic, lactic, tartaric, malic;..succinic and citric, acids... 
use of) Biilmann’s .quinhydrone ,electroade [see Kolthoff,. 
(1923)} preference..to, the hydrogen. electrode is recommended, 
Biilmann’s value-of the single potential of, that. electrode is confirme 
_quinhydrone is unsuitable in the case of formic acid, however, and 
general. equations do not: hold for oxalic. acid, which is. too,,strong, 
Titrimetric, analysis also admits, of determining, the proportion ,of.the 
‘bound. acid: in- the case of mixtures of salts; but for that: purpose.the 
of the Glass Electrode. A, L. v. Steiger. (Zeits. Elektrochem. 30. 
June, 1924,)—For the: determination of the H ion,egncen- 
at of many organic, which, 


‘ 
or wath indicators, use. 1s made, of the, glass electrode which was. first 
applied... Haber and Klemensiewicz. . The. solution: .is placed 
‘glass bulb made-of. Thuringian, glass of low, me tingpoint, the 
estimated thicknessof the walls, being, from 0-02 to 
platin ire inserted. in, this solution one of the electrodes... 
Platinum. wire inserted in, this soluyon forms one ot the 
1924 


Standard calorie! cell, sécond Measure- 
meiits' of made bya ‘quadrant’ eléétrometer. ‘The two needie’ 
sectors "are charged’ to 100°%6r 2°00 Voltsi® The metal tasé ‘and 
quadrant ‘are ‘earthed, and’the potential to miedshréd ootinéctéed to 
the sévorid’ quadratit: The deflection} bd by OOOT ‘Vat be! 
detected! Generally interval of ‘one’ hour ‘is required ‘obtain’ a 
8 oten le, the 
out 0- volt it and the of knov 
are in Close. agreement with 
investigation i is. made of the influence of ata tig the glass, to treatmen 4 
reagents. A. ‘disturbance in Kina values produced 
sodium ion “when in concen trations. abo vhs [Abstract 


2639. Processes: MereuryDropping \Kathode:) vay: Heyrovsky. 
(Faraday Soc., Trans. 19. pp 692-702, and ‘786-788, March, 1924.)— 


trelited it a’ previdus: paper’ 1279 (1923)}, and’ is’ 
extended’ Here’ lead and of ‘these metals 


deposited ‘me ye no, affini and 


nic are described. i 
current-voltage curves. obtained are very the presence: 
of foreign i ions, Waves.in the curves appear in yerydilute solutions, corre-, 
sponding to the. presence, of minute traces) of impurities in, the deposited, 
metal. Cadmium and, lead to the, extent+of. 1 part: in 100,000 can; be 
detected in zinc; similarly, zinc in, cadmium: It, is,suggested that; a. 
complete scheme of qualitative electro-analysis. could, be devised.on these 
a complete. theoretical. discussion .beinggiven... It.is, shown, that, 
the arrangement may be used to study tri-.or tetravalent concentration: 
cells. study, of the phenomena. of deposition, should determine, in the 
case of certain, metals, whether these exist a.a true or) colloidal solution,. 
Amphoteric electrolytes may be.studied. in. the same way. |The method 
is limited, on one side by the potential. of, 2; 1, volts, representing the, 
lepositic of lithium, and. on. the other by.) +-,0:2 volt, where; the:mercury.. 
begins to, oxidise... The method may, be adapted to. non-aqueous solutions... 
Part 11 —It is, the high hydrogen overvoltage.of the. mercury-dropping 
kathode. which renders. this so. valuable, in studying the deposition of 
metals.., Current-voltage. curves. for HCL. at. various. dilutions are, given, 
representing hydrogen: evolution, before bubble formation,, begins... This, 
isan example of the third case quoted in Part:J, the hydrogen diffusing, 
into, the he. From, the. observations at ‘the. | 
meroury-dropping kathode it is concluded that it is. the. unfavourable. 
conditions for chemical union of the hydrogen atoms to form molecular — 
hydrogen,*and n6t the physical: difficulties*in» bubble ‘formation, which 
determine hydrogen ovetvoltage:’ The ‘interfacial ofthe: 
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no evidence for th 
formation of,a.surface layer of hydride or a gas film; 
kation. deposition affords further evidence against the existence of such 
_layers,-In, the author’s opinion, therefore, it is the influence exerted 
by the-metal in creating favourable or unfavourable conditions for the 


"3640. The ‘Nad? Heat yp van ‘Bakhuyzen. 


(Zeits. phys. Chem. 111. 1-2. pp. 39-56, 1924. \—In the ‘dieetlndiparise’ 
relation A = aajat, where A is the decrease. of 


calorific value of the. reaction, the expression is, by integration, range 
A + CT where C is an integration 
constant.’ “Necérding tothe ‘Nernst heat | theorem “C= 0, that 
‘The validity of this equation is tested in 


the cane, the following chemical sys ystems (1) (¢hombic) <2 S.(mon- 
clinic) ; (2) CuSO, . CuSO, + H,0; (8). Agl <> Ag +1; 
(4) Zn, Hg — ZnSO, — Hg,S0, — Hg (Clark element) ; (6) other reactions 
similar to the above. involving. interaction between, metal chlorides or. 
oxides, In, the case of systems (1), (2), and. (3) use is made of the datum 
that at. the transition temperature A = Q...Further,. dU/dT. is, given, 
by the. term cy — cp, or the difference in. specific heats of, factors. and 
products. _Tabulated values are derived for the quantities 1/T . abe la 


fir. . ‘ana U, the’ second of these terms being derived 


‘theans of In the case of ‘the sulphur 
curves for the values for U'and A aré drawn. These curves converge 
with ‘falling temperature, and when extrapolated meet at a temperature 
about ‘60° ‘abs. when‘A = U. “In the case of the’ systems (4) and (5), 
A i given by the ‘potential of the cell: The values obtained for U and 
inthe different cases ‘are compared with thosé calculated from thermal 
data’ and temperaturé coefficients and also in some cases from data given 
by ‘determinations of' Solubility.” The hydrogen-oxygen poteritial is 
investigated” by data given for” the ‘cell H,'— H,O — HgO — Hg [see 
Abstract’ 1636 (1914)].” ‘A ‘comparison is made of the value of the heat 
of reaction of this ‘cell calculated from ‘thermal’ data with that derived 
from “the’ and the temperatute coefficient.’ A calculation’ is’ also’ 
made of ‘the free’ energy from the ‘work available when the concentration 
of hydrogen is brought from a pressure of ‘one atmosphere to that obtain- 
ing ‘at the ‘equilibrium ‘stage in the’ reaction Hy + HgO = Hg 
The Calculation ‘of the equilibrium pressure of hydrogen is derived from’ 
the change of eritropy of the vapour phases in’ equilibrium with each of 
the reacting materials. “In ‘all “instances the discrepancies betwéen 
measured values’ Of A and thosé calculated on the basis ‘of the Nernst 
theorem are of no greater magnitude t than would result from Nie * inaccuracy 

{Faraday:Soc., Trans: pp. '789-799,: 1924.)-—The- 
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of, aymetal proceeds readily, when the. product is. soluble, and. 
it is insoluble, but non-adherent ; ‘an adherent insoluble film oxi Faas 
attack and produce valve-action.,, The substance is,more likely to: adhere 
when it; isthe direct product of anodi¢ attack. than when it is. produced 
by precipitation qt a small distance from.the. anode: . . Passivity. is pro- 
bably due to a layer. of attached. oxygen atoms or half-dischanged:oxygen- 
_ Yich ions, but the oxide film is not identical ,with any) known, massive. 
oxide. There are degrees of passivity.,) | Metals, of the.B group; (Cu;,Ag,, 
Au, Zn, Cd, Hg, Sn, Pb) mostly give, active, reversible electrodes. ‘Most 
metals of the A group, which cannot, as:a,rule, be electrolytically deposited 
from aqueous solutions, appear to be permanently passive.;, their electrodes 
are irreversible and their deposition. potentials are far removed from the, 
dissolution. potentials... Iron, nickel etc,, ‘belong to,the 
transition group, with many apparent anomalies., Some experiments; of 
the author on the doubtful relative positions of iron and cadmium are 
mentioned. » When iron is in contact with cadmium in hydrochlori¢:acid, 
hydrogen is. liberated from the the. of 


Wiedertolt.. Blektronhesn ‘263-279, 1924 
The, passivity of a.metal.depends-upon the: chemical relations, existing 
between the metal.and the surrounding solution ; the overvoltage is, partly 
chemical in origin, and therefore some connection between the two pheno- 
mena might be expected. In order to investigate thoroughly the passivity 
of chromium and iron, complete current-coltage curves‘are taken with the. 
‘metals, both in the anodic and kathedic, conditions; It: is:shown how. 
changes in direction of this curve will indicate changes inthe conditions 
and. chemical reactions at the electrodes, After: a. description: of 
necessary » apparatus and manipulation; the experimental. results; are 
interpreted in the light.of the above,considerations. «Chromium 
passivity if the conditions favour the’ passage into. solution,of trivalent 
chromium, the, passivity being .due.to the insolubility the.chromium 
oxide formed. The passivity of iron is due to the formation of a higher | 
oxide. A small amount of kathodic polarisation is sufficient to activate 
the metals hydroxides form owing to \the presence of hydroxylions in 
the neighbourhood of the kathode, ‘This is probably caused. by the fact 
that the nascent hydrogen at first is partly used up by reduction: of the 
dissolved oxygen ‘to water, and partly adsorbed by the metal electrode, 
Various, current-voltage cx curves are {illustrated and for active 
and. passive chromium and iron, a satisfactory chemical explanation heimg 
deduced in all cases. The detailed: nature of this work does not lend 
itself to aniabstract. Similar.curves were’ obtained for) mercury 
passing: from the anodic to the kathodic ‘condition the nascent hydrogen 
must be used up at first in reducing the oxide film beforeit can be-evolved 
freely. bearing of this on the kathodic overvoltage of mercury: tis 
pointed out} the adsorption of hydrogen by. the metal being! a decidirig 
factor. review: of previous experiments on the deposition’ of gold:and 
chromium, | when complete current-voltage curves were taken, indicates 
that the kathodic deposition of metals may be influenced by ane —™ 
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properties ‘Of the’ metaldeposited ‘and: the"inétal ‘kathode, analogous ‘to 

(Fataday' Séc!; Trans. ‘19! pp.’ 805-816, March, 
that the’ tansfer '* resistance of ‘Newbery [Abstract 477'(1920)1, Which 
hé would’ call surface’ résistatice, ‘is 'due’to metal gaslelectrolytic system! 
at’ thé ‘surface of the électrodé, and he ‘discusses ‘Various’ sources Of’ error’ 
int ‘ovérvoltage’ measurements. He finds’ that the ‘overvoltage,' as deter- 
mired by the’ direct ‘method, depends, for given current-density, ‘upon 
the size of the electrode, decreasing the electrode’ ‘becomes | smaller. 
At! very low’ Current-densities,’ however, the ditéct’ method “is? the 

Otie ini Other cases le prefers his’ extrapolation’ method. 
theory of Kathodic overvoltage, based’ with 
kathottes of Hg, outlinet) | 


2644, The Gils: Theoty! of ig. 
(Fataday Soc., Trans. 19. pp. 800-807; March, 1924)—Critically revi 
current theses, the author suggests that the overvoltage is the’ fall of 
potential across the gas layer adsorbed to the electrode surface, the thick- 
néss Of thé laye? being dependent on the nature of ‘thé electrode‘sutface 
(its “adsorptive power),’'the facility “with which bubbles -are’ formed — 
(depeniding' “on the ‘presence’ or absence of nuclei and on’ 
and pressure), and the current density (which coftrols’ the’ 
of ‘gus ito beevolved ‘anid ‘hence ‘the ‘rate’ of bubble ‘formation).” 
layer'is ‘stable on account of the forces of adsorption. When the’ 
éxceéds'a’ certain limit; the forces on the outer layer ‘become very weak, 
and’ a‘ bubble: forms: According to MacInnes’ and Adler {Abstracts: 359 
the’ formation ‘of ‘a bubble requires more’ energy’ than’ 
that required’ to make'it grow; at’ very low current-density the over- 
ornate ‘Waties periodically with the formation: and release of gas ‘bubbles: 
Colloids’ modify the overvoltage’ because: they influence the adsorptive 
power of ‘the electrode: Various peculiarities are discussed from’ 
2645, ofc Rased w. dna! 
(Zeits: ‘phys.'Chem. 110. pp. 318-342, 1924.)+-The conditions’ are investi- 
gated for accurate measurements ‘of the conductivity of fused 
métal ‘chlorides. sinusoidal alternating current ‘of periods’ at 
4volts: is): and a’ bridge arrangement’ and) telephone are 
A quartz U-tube fitted with platinised platinum electrodes employed,) 
as containing: vessel! and access of water’ is excluded. The capacity is 
determined by calibrating with potassium: chloride'solution. Theinfluence 
is determined: of the: conductivity values:of fused salts df»varying: the 
the:celli and: the formof the electtodes, whether’ of disc; cylin:' 
drical; or spherical’shape:' With disc’ electrodes’ the specific conductivity 
increases) with the: capacity, ‘but reaches: a ‘limiting value ‘which agrees 
with that givem by the other forms of electrodes: oe ee 
of: theresults: with:earlier'data by Arndt [Abstract’ 1120: (1906)} and ‘by: 
Jaeger: theicase of the ‘alkali’ chlorides the ‘specific conductivity values’ 
forthefused: saltat temperatures near the mip.’are as follows LiCl) 
6°94; NaGl3 -56, KCl 2:19; 1-14. The'molecular conduc- 
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the product of the and ole 
rived, from, the, density,... The valyes of the molecula 
at bear,.¢. relation the atomic. volume dn, the 


of orides the product 8 gives an approximately 3 
ae value, similarly with the chlorides of the alkaline earth metals, ney SAY 


cage of those of Ag, Cd, and Bi the value is much lower... The yalues 

are, classifiedaccording to the periodic, system 
elements, Results are plotter for the chang 


easured, has the lowest yalue for the conductivity, ‘the curves obtai 
slightly to, the, temperature, axis and approximately, 
to ,each, Fhe temperature, increments, of -conductiyity. 
‘similar, and, independent. of the absolute The, 


it} 


ty on, the lens of (not ious investigations, nofab 
Grube. Metzger [Ab: cts 1495. 702 da 
and Maier [Abstract 822. (1919)]. met salt, concentration, J 
concentration and high ensrent-density appeared, adyisab: 
eutral; baths, containing the sulphates of manganese an AREAS 

sodium). gaye. pure metal deposits, not contaminated wi ith basic mate 

30°C. and a kathodic. current-density, of 10, amps jam, but not m 
ana few grammes of coherent manganese. could, be. obtained, ‘and 
current-efhiciency was 40 to 50 per cent... In reply to questions, the authors 
agreed that the exfoliation. of the was probably due to. occluded 
hydrogen ;.,but the, brittleness of the. manganese seemed to, have another 
as it did not, when the was heated in: to. 300° 


2647. 7 nfluence' "an ihe Polarisation’ 
Triandafil. (Comptes Reéndus,' 178), pp. "1073-1975, June 10, 1924.)— 
It is known that polarisation diminishes ‘with a rise of temperature; also 
that it increases with the voltage and current-density until it reaches a 
limiting maxinium value. The:author has measured the total polarisation 
with ‘nickel ‘electrodes in nickel sulphate and nickel chloride at‘ Various 
temperatures with various current-densities, a limiting value being observed 
in each case. If this value is_plotted. against the temperature, it is seen 
that the total polarisation falls off with increasing temperature, the rate 
of decrease becoming constant between 25° and 100°C. Similar curves 
are obtained ‘with both electrolytes, and a ed value I-88 ‘volt 
higher than the sulphate from 0°-100°C,6 


2648, Electrolytic Protective Oxide ‘Coating on Aluminivs.. 
Giinther-Schulze, (Zeits. f. Metallkunde, 16. pp. 177-178, May, 1924.) 
—When an aluminium anode is placed in borax solution the oxide film _ 
increases the p.d., originally of 5 volts, to 150 volts by the time the film - 
has a thickness of 0-1, and to nearly 500 volts when the film thickness 
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3 
1 he. Electrodeposition of Manganese, fart A.J, Alimane 
4 5a 
and, A Campbell. .(Faraday Soc., Trans. 19, . 559-670. Disc 
571-573, March,,.1924.)—The authors describe experiments. made 4 
?. 
: 
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‘he trvatmient ‘Of a.¢. (with’ two electrodes) will take 
Gr two hours, ‘during which tte’ éf' the tell” ‘not 
50°C." "The wasted may’ ly be 


its Of for’ ‘technical is polit 
vat it is the velocity of ‘discharge ‘of the anions to form gaseous oxygen, 
cdmpared ‘with thé! velocity of Combination ‘of the anion with the metal 
Of the / anode Which determines the solubility of the metal under the action 
of Ai in order to be insoluble, should therefore catalyse 
: the formation of gaseous oxygen as far as possible, i.e. reduce the oxygen 
overvoltage. a tals which form two or more oxides, or metals which 
insoluble s ace Compounds in a might be exp 
td ‘produce this “effect. Experiments’ show ‘that ‘aitiom, 
cobalt, lead and: are ‘satisfactory ictal for the 


ochem ‘pp: ‘286-289, June, 1924. means of the equilii 
inthe Solubility of ‘auric hydroxide in sulphuric acid of varying concen- 
trations" “determination is made’ of the’ Solubility ‘product “of ‘this 
hydroxide.” “On account of ‘the low rate'of solution of the oxide in dilute 
sulphuric acid, the ‘method followed consists ‘in taking saturated solutions 
Of the Oxide in concentrated acid, diluting to’varying degrees, allowing 
6 staid until equilibrium is attained, and estimating the ‘concentration 
of dissolved oxide and acid. From’ the constant given by the expression: 
thé value of the solubility product of the hydroxide 
is estithated to have the Value: (Au) x [OH’]® = 9/0 x 10-%. From 
value it ig evident that weak acids of low H ion concentration are - 
‘able to form any Au’” salt since this is practically mocap — 


lysed. is made of the P- d. of the element 


this, the: normal potential OE,Au-> Au’ found. have 
the value 39 yolt; From ofthe valves fer, E of. the 
| element, 


fvidence is ‘obtained to. show that godin a. solution. auri¢, 
derantly in the form of 001-0 alt P, 


— = 
it 
(Indust. atid “Engin, Chem. 16, 566-667, June, 1924. Paper rea 
16. “pp. r 
. poc., Jan., 1924.)— ef discussion of c 
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